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(54) PYRIDAZINONE DERIVATIVE, ITS PRODUCTION, 
AND ADENOSINE A1 ANTAGONISTIC AGENT 
CONTAINING THE SAME 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject new 
compound having selective excellent adenosine 
A 1 receptor antagonism, and useful as, e.g. 
psychostimulant, antidepressant, cardiac failure 
therapeutic agent, nephrotoxicity preventive/therapeutic 
agent, antiobestic agent, hyperuricemia therapeutic 
agent. 

SOLUTION: This new compound (salt) is shown by 
formula I {R 1 is H or a lower alkoxy; R 2 is a 
(substituted) aralkyl, group of the formula (A) n -R 3 [R 3 is 
H, (protected) OH, a halogen, etc.; A is carbon-carbon 
unsaturated bond; (n) is 2-5] or group of the formula 
(CHR4 ) . (C| _, 2)mCsCR 5 [R 4 js H or a lower alkyl; R 5 is 

H, (protected) OH, etc.; (m) is 0 or 1]; D is methyne or 
N}, e.g. 

6-(2-phenyl-1 H-benzimidazol-1 -yl)-3(2H)-pyridazinone. 
The compound of formula I is obtained by reaction 
between a compound of formula II and a compound of 
formula III (X is a halogen, methanesulfonyloxy, etc.) 
in a solvent in the presence of a base. 
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(57) Abstract 

A condensed imidazole derivative represented by formula (1) or (2) wherein X and Z represent N or CH, A represents N or C-R 5 , Y 
represents O, S, SO, S0 2 or NH, k is 0 or 1, ra is 0, 1 or 2 and n is 1 or 2; R 1 represents a phenyl group, a pyridyl group, a dihydropyridyl-4- 
on group or the like; R 2 and R 4 represent a phenyl group, a pyridyl group, a substituted phenyl group or the like; and R 5 and R 6 both 
represent H or together represent an atom group forming an aromatic ring together with the carbon atoms to which they are attached, or a 
pharmaceutically acceptable salt thereof, which is useful as a therapeutic agent for liver disease with no serious adverse effect 
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#y?3.ig x ^/v-y^Ai, -^^^^Aitt^wMOKaBR, ey-^i/jt, 

**w»cw:, *3B9j*>-«5$; (i) *>L<ii (2) -caitostbsjt^ 

(1) tL<tt (2) t?**>*Jxa»fr>f 5^y-A/»*(M3 

o 

*55M©ffF^S?&^J<D|g^jfig^-cfe5-^ (l) fcL<Ji (2) 
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x%z> 0 

m. &&m. mmmvmt a. 

d— v^h-^ SMt/pn-^, ^K^nft^^rffens. mmm 

(OMtLXit, ?^-?> s X^mci/tJ-J^fru—^UjVi/VJ* (CMC-C 
a) i!t«W5;tiJT*5. »^*J©«fcLT»4. t Kb =*v^n fcVUrA- 

p-* (hpc) . *ye=A,tf B y k> (pvp) ftmffsrims 
tL<t± (2) -m^^ss-^ ? yy~^mm^^W(Dmm^^m 

ZtlZ>m.(DmkLX. mtmcDm&te, ilSlB^O. 5mg~100mg<Z>i5 
**J, *»WO-tet (l) H<li (2) T*t>*^5«*-i'5^->Ht 

*mw<D-$s& (i) -bu<« (2) xmzfizm^ ^y^-^mmm>. 
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#Jf&Jf£ffl [Con. A:GPTP1^% (30mg/k gl p. o. ) ] 

it- • 7^-^* ( G . T i e g s) h<D*m [J. Clin. Invest 
. 9 0, pi 9 6-2 0 3 (1 9 9 2)] IClCt^iot -f-ftfc>^ 7il^ 
cOBALB/cmittt-^^^ (B^r^-r— ;l/X!i/<- f±igl) £ x — p6EE<tLT 
m?)t3^t/<i;y A (JackbeenAl ^^VI, 

ttssi) <D&m<&m.7mm*. i 5 mg /k g 0*^x111^ cto&^-u 24B# 

#fcifiL?t^GPT (F7^7?t- tf) Stt^lj^bfCo fc*S, «ktt^M 

&&3 Omg/k g«r^*t/<y ^AS-^omraM^^PS#Lfc 0 h 
/i>b L-TJ4, 0. ^TKigj&s^^fco 

^mmmnm^m c l p s - g a in : gp tpj.#% oomg/ 

kg* P • o . ) ] 

7l^OBALB/c^4ttt-vi7X ( 0 ^ff-^X V /<—&M) — 3¥ 6 
LT1V\ ZtlhlZD-Xv? h^K VCD*^^7 0 Omg/k gO$J-g- 

T-ffiB£rtiS:-£ u <^v^T*y xK^yihy^^-r K(D^s*^7K^^ s 3 M g/k 

*V\ aSlfiLLfcjfiiJKSraiiL^IIILrWfcjftLfll^OGPT (h7^7 5t-g) 

u< izmML. znmmmh l< »«%3 o mg /k g £d-#7* m*-? 

, 0. 5%^ ^;l/t/Un- ^7K^^^fflV>yt 0 
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«HW* (%) = [ (3^hn-^»OGPT«03p*D - 
SOGPTIOJPSI) ] / [ayhn-MIOGPTlOTOl] XI 00 

13$ 



* * it m GPT1S% (30mg/k g> p. o. ) 

C o n . A LP S -G a I N 



it & 


4b 4 2 






7 9. 


9 


9 6. 


7 


it a- 


44 






8 1 . 


5 


8 7. 


3 


it a- 


4b 4 6 






7 1 . 


9 


4 2. 


6 


it a- 


4b 5 0 






6 0. 


3 


8 7. 


0 


it £■ 


4b l 






8 8. 


1 


9 6. 


7 


it a- 


4b 5 






9 0. 


5 


7 6. 


8 


it a- 


4b 7 






8 6. 


6 


8 4. 


7 


it a- 


4b 10 






7 5. 


8 


7 9. 


9 


it a- 


4b 6 9 






8 0. 


1 






it -a- 


4b 13 






6 3. 


8 










(1) 


*>3V*tt (2) -plbS^^M-f 






























IS3$ 









it&®4 2 : 1- (4 -try 5?^) >^- 3 _ ( 3 _ - |, n7x - ;l/) _j 
, 3-v?tKn^^</ [4, 5-b] try ^-2-^ 
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<t&to 4 4 : 1- (4-7^7x^) * 3 _ ( 3 -zFd 7 x^ 

) -1, 3-i?tKn^$^/(4, 5— b) t°y^>-2-^-^ 

: 1- (4-^^7;;7i=;H ^ ^yU- 3 - (3-- ha 
-l, 3-i?tKn^?^/ (4, 5 -b] fcfy^^-2-^-> 
5 0 : 1- (4-^^7^/7x=;l/) ^ ^-/V- 3 _ ( 3 _ T ^.^. 

^^^-^) -1, Kn^$y/ [4, 5-b] 

1 : 3- (3--hn7xr:;V) -2- (4-lfyvyU) ^f/vf^-- 

3H--r^^y [4, 5-b] ey>;y 

it&y>)5 : 3- ( 3 — ^ h a -yix) -2- (4 — fy^/W) ft-3H- 

-r^yy [4, 5-b] f 

^#17 : 3- (3--ha7xz/U) -2- ( 3 - fc° y 3 H- 

-Y^yy C4, 5-b] t?y^ 

10 : 3- (3-^nu^^ - /u) — 2 - ( 4 — t? y >vu) =f-Jr- 3 h 
-^5^/ (4, 5-b] ¥Vi?> 

lt&®69 : 1- (4-tfy^) ^^_ 3 _ (3- - |, n7x - ;U ) _j 
, 3-^tKn^>X^^/-yl/-2-t>' 

ffc-g-^J 13:1- (3 h &Z7 —/U) - 2 - (4 - fc°y vvP) =^V>T- 1 H 

6~731^coSD^7-y h$ria¥3EEt LTfflV^c 0 &mMM1k&Vl& 0 . 5 
%^^/V-fe^n-^^{c!^®Ufc^. ^tL^tl2 0 0 Omg/k g£i£q&-%.L 

[^Jfe^ll] 3- (3 - - h D7x-;U) -2- (3-fc°y>vU) 3 H 

-f (4, 5-b] t°y^^ 

1) 2- (3--ho7x^7v/) - 

7-504676 ^«[C|Bi6<D^fe{c^o -CMit L£ 0 

2) 3- (3--Fn7x^;U) -l, 3-i?t Ko^f*^/ (4, 5-b] 
tf y 2 

±151) -C#^:2- (3 hn7x^7 5/ ) =.zi=f-^ (1. Og) , 
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Y])^jVT%> (5 9 0/zL) , Z\sXh^> (2 0mL) <D&&to\Zi?7 

=-;u»>mTitb~ (i. i g ) zdq^ immtiu?£mmLtz 0 ^jtm^^^^ 

yW*,WAT5 K (2 0mL) ZDa*.. £ "blc 2 0#P^*ifc Lfc&, SDS^** 
tcav^ 0 o^-C, n — (lOmL) ^D^T«f U :M 

T, *<D<D*>mELT, eOlCT^U, USSfc^ (9 3 0mg) £#fc 0 Ife 
$9 4%, 

1 H-NMR (DMSO-d«) 8 : 

7. 13 (1H, dd) 

7. 4 3 ( 1 H, d d) 

7. 8 3 (1H, t) 

7. 9 8 ( 1 H, d d) 

8. 2 3 (1H, d d d) 
8. 3 5 ( 1 H, d d d) 
8. 7 5 (1 H, t) 

3) 3- (3^-hD7iz;l.) -2-^nn-3H — <%¥V [4, 5-b 

3_ (3~- hD7xz^) - i , 3-bb Kc^T * (4, 5-b] 

^-2-*->< (40. Og) , Ififfcyy (36. Og) , SU'^^ky 
> (2 0 0mL) £2S-g-U »i§glT, 2 B p B m# L/c 0 * 

LfCo 2&&&$cJEE@3i: U aSSr*7A^nyl>^77>f- (NHSiO* (N 
H-DM1 0 2 0, *±->y*>Ttt«) , Ifflfcr^vU) fctfLfc. ftjJtWif 
;Ux-fyHfi-Ct*)tlLt, ^IS^ifel 2. 1 g*#fc. M 2 8% 
* H-NMR (CDC 1 3 ) 5 : 

7. 3 6 ( 1 H, d d) 

7. 8 0~7. 8 6 (1 H, m) 

7. 92 (1H, ddd) 

8. 0 9 (1 H, d d) 
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8. 3 9 ( 1 H, d d) 
8. 4 1 ~8. 47 (2H, m) 
4) 3- (3-=FD7i^) -2- (3-b'y^/P) ^-df^_3H-^5 
*V C4, 5-b] fc°y ^^(D^it 

6 0 %7k§jf h y (8 8mg) (Di;^f;^M7^ K (8mL) 

ilC3-tKp^->f!J^ (2 0 8mg) frflut, M*h 5 0t£ T?iB£Sr 
±# 1 B ^|Rl«m ±12<D3) "C#fc3- (3-rhD7 
= -2-^n-3H-^^y [4, 5-b] t"y^> (4 00mg) 

ZMx.. 5 0-Ca»e,8 0«C»camt«r±#S*4:as?,i 5»IWJH*Lfc. Si«;«Sr 

(1 1 8 m g ) £-#fc 0 Ifc^S 2 4 % 
mp: 191 — 193. 5t 
'H-NMR (DMSO-d*) 5 : 
7. 3 4 (1 H, d d) 
7. 5 8 (1H, d d) 

7. 9 2~8. 0 0 (2H, m) 

8. 0 5 ( 1 H, d d d) 
8. 2 5 (1H, d d) 

8. 3 4~8. 4 1 (2H, m) 
8. 5 6 ( 1 H, d d) 
8. 7 7 — 8. 8 0 (2H, m) 
I R (KBr) cm"': 

1 6 1 3, 1 54 1, 1 4 8 9, 1 4 7 6, 1 4 3 5. 
MASS: FAB 3 3 4 (MH~) 
immM2] 3- (3-- ho7x^) -2- (4-fc°y>vU) f^-3H- 

-c^yy [4, 5-b] vvi?> 

1) 3- (3--hn7xr;P) -2-^nn-3H-^^/ [4, 5-b 
] t^y 
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2) 3- (3--FD7xr;V) -2- ( 4 - fc° y ft-3H-^*^ 

✓ C4, 5-b] try 

4-^;^/hfy^y (2. 2g) £ 1 5 %*lMfc^ h y * (5 . 
4mL) ©y^f^A7S K (8 0mL) ±B© l ) T*#fc 3 - ( 

3--hn7i-;H ~2-^nn-3H — f^'/ [4, 5-b] ( 
5. Og) SrAD^, loot tML/fiS^O^WU, k 

f&«&» TkTkfC^PL, ^no^V^^/-yWilM (5/1) -CttttiLT 

"btlfcajgfc^y *W 7 A^7 h ^7 7^ U n ^-y-v/* 

DD*/PAl^It«f a LTW^ (3. 4g) £#fc 0 Jfc^5 4% 
mp : 1 8 3t: 

1 H-NMR (DMSO-d«) 5 : 

7. 3 8 (2H, d d) 

7. 4 5 (1 H, d d) 

7. 8 7 (1 H, t) 

8. 10 (1 H, d d d) 
8. 2 4 (1 H, d d) 
8. 38 (1H, ddd) 
8. 3 9 (1 H, d d) 
8. 4 3 (2 H, d d) 
8. 5 6 (1 H, t) 

I R (KBr) cm' 1 : 

159 7, 157 4, 1526, 1352. 
MAS S : E I 3 4 9 (M-) 
[^6&0IJ3] 3- (3-=ha7i-^) -2- (4-t°y^U) ^^-/U^^-- 
3H-^5^/ [4, 5-b] WJ^> (fc-S-^#-f§-l) 

1) 3- (3-=hP7oi-yW) -2->;l,*yF-3H->f5y/ (4, 5 

-b] ^y^^o^it 

2- (3-=hn7i-^75;) -3-T§/fc°y^> (400mg) , 1 
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5%*tftth!)^*jW[ (2. 8mL) ^LXZWb^ (3mL) O:** 
S-*®m (2 0mL) $rl4WfiiSlUc 0 , MJETfCT^ 

7ki5feLfc(D*>^LT, mm<t&® (44 3mg) £#7t 0 J|K^9 4 

% 

1 H-NMR (DMSO-d«) 5 : 
7. 2 9 ( 1 H, d d) 
7. 6 4 (1 H, d d) 

7. 8 9 (1 H, t) 

8. 1 1 (1 H, d d) 
8. 13 (1 H, d d) 
8. 37 (1H, ddd) 
8. 5 4 (1 H, t) 

2) 3- (3--hn7i=;P) -2- ( 4 - t° y v^/U) ^f ; vft-3H- 

^^yy (4, s-bj t'Vit^cDMm 

3- (3--Fn7xr;p) — 2 — /Isfizf F-3H-- f [4, 5-b 

) t^y^ (i. 7 g ) coTK^^f- 1 5%*&it->- bv tJ*7kmm o. 7m 

L) £An;i, 1 0»»Lt o ^-rfc x 4-tr= y/i^n y K ♦ i&f&iM. (l. 

• 3 g) £#fc„ HX*5 9% 
mp : 1 5 3t 
1 H-NMR (CDC 1 3 ) 5 : 
4.6 2 (2H, s) 
7. 2 9 (1 H, d d) 
7. 3 8 (2H, d d) 
7. 7 7 (1H, t) 

7. 9 5 ( 1 H, ddd) 

8. 0 0 ( 1 H, d d) 
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8. 2 7 (1 H, d d) 
8. 3 8 ( 1 H, d d d) 
8. 4 4 (1H, t) 
8. 5 6 (2H, d d) 
I R (KB r ) cm" 1 : 

1601, 153 6, 143 5, 134 7. 
MA S S : E I 3 6 3 (M*) 
[*Kfcl4] 1- (4-t°y^U) (3-- hn7xxyU) -i, 

3-J?t Kn>fS^/ [4, 5-b] t°Vi?>-2-*^ Ut&®)&&4 2) 

mmmi tm^mx-mtcz- (3--fd7x^h -i, 3-^^ 

C4, 5-b] t!l^-2-t> (4 0 0mg) ©i?^^;u^i.7 5 
hm4-fc' 3 y^ny K'ttlttt (3 0 0mg) tmmXVtJ* (4 3 0 
mg) ft»8 0 , Cl£T3l$rai*#Lfc o KJfcttS:**^^ WW L 

fc«rfi&5ttu ik^-ez.ti&mm^su-vwm&^x. mmit-^m ooom 
g ) %#fc 0 mm 5 5 % 

mp : 1 9 3*C 
1 H-NMR (CDC 1 3 ) 5 : 
5. 18 (2 H, s ) 
7. 0 7~7. 15 (2H, m) 
7. 26~7. 28 (2H, m) 

7. 7 3 (1 H, t) 

8. 14 (1 H, d d) 

8. 2 4~8. 3 2 (2H, m) 
8. 6 2~8. 6 4 (2H, m) 
8. 8 6 (1 H, t) 
I R (KB r) cm"' : 

1705, 1538, 1350. 
MA S S : E I 3 4 7 (M~) 
Lmmmsl 2- j^-JV-l- (3-=hD7x=;l<) -1H 
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— <^X^ 5 2 3) 

1) N- (3-^hn7xz^) — N' - (4-lfy^/W) 

-1, 2 -7*=l/^75 ^K>S!{at 
N- (3-=hP7x^) - i, 2-7x^^-/7?>- (6 9 

Omg) H-t'y^Sf^,u (i. 4g ) 12 0~13 0t 

»«Lfc«, »e>n*:»*sriiF»3:^/u«f-ci-»)aiu, mmit^m (3 9o mg 

) £*#fco 

1 H-NMR (DMSO-ds) 6 : 

3. 6 5 (2H, s ) 

7. 0 9~7. 22 (6H, m) 

7. 2 9 (1 H, d d) 

7. 3 8 (1 H, t) 

7. 4 7 (1 H, t) 

7. 5 4 (1 H, d d d) 

7. 6 7 ( 1 H, d d) 

8. 12 (1H, brs) 

8. 4 3 (2 H, d) 

9. 6 0 (1 H, brs) 

2) 2- (4-fy^/H ^A—i- (3-^Fn7x^) -1H ^ 

-hIEl) "C#7tN- (3-- hD7x=;l/) — N ' - (4-t?yvvU) > ^vu 
fcA'tfsyP-l, 2-7x-l/y^7 5y (3 9 Omg) £ 6 M^IS**, 8 
OtKTl 5#|HHnfflM*#Lfco Ml, S*S«fc3ici«ift**^ h V (7A**g 

^77-f- (^du^J, : 2 o . J) { -fl- L f Co fcfcjjxfcjfcfi 
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2 6mg) £f#fc 0 iR$15%, 
mp : 125~12 6t: 
1 H-NMR (CDC 1 3 ) 6 : 

4. 2 3 (2H, s) 

5. 0 3 (2H, s) 
7. 0 2 (2H, d) 
7. 0 9 (1H, d) 

7. 2 6-7. 4 0 (2H, m) 
7. 5 2 (1 H, d d d) 
7. 7 1 (1 H, t) 

7. 8 6 ( 1 H, d) 

8. 15 ( 1 H, t) 

8. 38 (1H, ddd) 
8. 4 6 (2H, d) 
I R (KB r) cm* 1 : 

1603, 1536, 1358. 
MASS: FAB 33 1 (MH + ) 
L^Mffliffl 6 ] 3— ( 3 — — h n 7ir.;U) —2— ( 4 — fcT JJ — 3H — -T5 

*V [4, 5-b) ey^V «fc44fc*4-16) 

N- (3-^hn^^^/U) -i, 2-7iz^7?> (5 7 5mg) t 

4 -try *?y*A,#T/*?\z k (3 2i mg ) not -ei 

0»IBWn»Lfc. tilC^f^ATU* (lOmL) t3-)f (400m 
g) 1 lOt (MSjW) ^3B*waH&Lfc 0 »*K«r«JBETe* U 

OOmg) i&Jp2 5% 

mp : 2 0 7t 
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1 H-NMR (DMSO-de) 6 : 



7. 


4 8 


(1 H, 


d d) 


7. 


5 2 


(2H, 


d d) 


7. 


8 3 


(1 H, 


t) 


7. 


9 1 


(1 H, 


d d d) 


8. 


3 2 


(1 H, 


d d) 


8. 


4 1 


(1 H, 


d d d) 


8. 


4 3 


( 1 H, 


d d) 


8. 


5 4 


(1 H, 


t) 


8. 


6 4 


(2H, 


d d) 



I R (KB r ) cm' 1 : 

1589, 1532, 1348, 1298. 
MASS: FAB 318 (MH + ) 
lMt&m7] 1- (4-fc Kn^^/U/tf^/V^^/U) ^,u_ 3 _ (3 _- 
^7x=;v) -l, 3-i?tKo^5^/ [4, 5-b3 ^y-/y-2-ty 

ut&®m^4 3) 

mp:2 7 7t 

* H-NMR (DMSO-d s ) 6 : 



5. 


2 7 


(2H, 


s) 


7. 


1 9 


(1 H, 


d d) 


7. 


5 3 


(2H, 


d) 


7. 


5 6 


(1 H, 


d d) 


7. 


8 7 


(1 H, 


t) 


7. 


9 3 


(2H, 


d) 


8. 


0 4 


(1 H, 


d d) 


8. 


2 8 


( 1 H, 


d d d) 


8. 


3 4 


(1 H, 


d d d) 


8. 


7 6 


(1 H, 


t) 
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1 2. 9 2 ( 1 H, b r ) 
I R (KB r ) cm" 1 : 

1 7 4 0, 1 7 1 9, 1 6.1 1, 1 5 3 6, 1 3 5 0. 
MA S S : E I 3 9 0 (M*) 

immmai 1- (4-t^7x^h ^^_ 3 _ (3 _-^ 7l -. ;U) 

-1, 3-^fcKn^?^>y (4, 5-b) \?yi?^-2-*> 

4) 

mp : 1 9 2"C 

1 H-NMR (CDC 1 3 ) 6 : 
3. 7 1 (2H, b r s) 

5. 0 4 (2 H, s ) 

6. 6 6 (2H, d) 

7. 0 4 (1 H, d d) 

7. 1 8~7. 22 (3H, m) 

7. 7 0 (1 H, d) 

8. 0 6 (1H, d d) 
8. 2 3 (1 H, d d d) 
8. 2 8 ( 1 H, d d d) 
8. 8 5 (1 H, t) 

I R (KB r ) cm' 1 : 

3349, 1 711, 1612, 1536. 
MA S S : E I 3 6 1 (M*) 

— M -1, (4, 5-b] 

#■§■4 5) 

mp : 1 9 9<C 
1 H-NMR (CDC 1 ») 8 : 
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2. 


1 7 


(3H, 


s) 


5. 


1 2 


(2H, 


s) 


7. 


0 5 


(1H, 


d d) 


7. 


1 8 


(1 H, 


d d) 


7. 


2 1 


( 1 H, 


b r s) 


7. 


3 5 


(2H, 


b r d) 


7. 


5 1 


(1 H, 


b r d) 


7. 


7 1 


(1H, 


t) 


8. 


0 8 


( 1 H, 


d d) 


8. 


2 4 


( 1 H, 


d d d) 


8. 


2 9 


(1 H, 


d d d) 


8. 


8 5 


(1H, 


t) 



I R (KB r) cm" 1 : 

1717, 1653, 1531, 1348. 
MA S S : E I 4 0 3 (M*) 
LMMMlO] 1- (4-^^^7?/7x^;U) ^,u_ 3 _ ( 3 _-f. a 

-l, 3-^b Ko-< C4, 5-b) at: 

^##4 6) 

mp : 1 6 4<C 



1 H-NMR 


(CDC 


1 3 ) 6 


2. 


9 4 


(6H, 


s) 


5. 


0 5 


(2H, 


s) 


6. 


6 9 


(2H, 


d t ) 


7. 


0 4 


( 1 H, 


d d) 


7. 


2 2 


( 1 H, 


d d) 


7. 


2 9 


(2H, 


d t) 


7. 


7 0 


( 1 H, 


t) 


8. 


0 5 


(1 H, 


d d) 
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8. 22 (1H, ddd) 
8. 2 9 (1 H, d d d) 
8. 8 5 (1 H, t) 
I R (KB r ) cm- 1 : 

1736, 161 9, 153 0, 134 4. 
MA S S : E I 3 8 9 (M~*~) 
[^6fe0Ul] 1- (4-^f;U7? 
frj-n *?-/U-7=.—;U) -1, 3-i?t Kn^?^ (4, 5 - b ) \?Vi?>- 

7) 

mp: 168t 

1 H-NMR (CDC 1 3 ) 8 : 
2. 9 4 (6H, s) 

5. 0 5 (2H, s) 

6. 6 9 (2H, d t) 

7. 0 1 ( 1 H, d d) 
7. 19 ( 1 H, d d) 
7. 2 9 (2H, d t) 

7. 6 3 — 7. 6 6 (2H, m) 

8. 0 2~8. 0 6 (2H, m) 
8. 1 3~8. 15 (1 H, m) 

I R (KB r) cm" 1 : 

1705, 1615, 1526, 1458. 
MA S S : E I 4 12 (M~) 
KWJ12] 1- (4-^f;l,7^7x^) ^ /V ,_3_ (3-^}.* 
-1, 3-v?fc Ka-T [4, 5-b] fc° U 2 -^V ( 

\\L^m^%-A 8) 
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mp : 134t 

1 H-NMR (CDC 1 3 ) 6 : 

2. 9 3 (6H, s) 

3. 8 5 (3H, s) 

5. 04 (2H, s) 

6. 6 9 (2H, d t) 

7. 9 4 ( 1 H, d d d) 
7 . 9 6 ( 1 H, d d) 
7. 16 (1 H, d d) 
7. 2 9 (2H, d t) 
7. 3 3 ( 1 H, d d d) 

7. 4 3 (1 H, t) 

8. 0 1 ( 1 H, d d) 
I R (KB r) cm"* : 

1709, 1609, 152 4, 1454. 
MA S S : E I 3 7 4 (NO 
[5**0.113] 1- (4-^^7;/7x-;U) * ^/u- 3 - 
-7^^)V) -l, 3-v>fc Kn-f [4, 5-b) t" y 2 Mfc 

4 9) 

mp : 1 5 5~1 5 7^ 
'H-NMR (DMSO-d«) 6 : 
2. 8 5 (6H, s) 

5. 0 2 (2H, s ) 

6. 6 8 (2H, d) 

7. 17 (1 H, d d) 
7. 2 8 (2H, d) 
7. 5 9 (1 H, d d) 
7. 7 7 (1 H, t) 
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7. 9 0 (1 H, d t) 

8. 0 0 (1H, d d) 

8.1 3~8. 17 (1 H, m) 
8. 2 6 (1 H, t) 
I R (KB r ) cm" 1 : 

2 2 3 0, 1 7 3 0, 1 6 1 9, 1 6 0 5, 1 5 84, 1 5 2 8. 
MA S S : E I 3 6 9 (M~*~) 
[HJfe^Jl4] 1- (4-'^f;l'7;;7 I -;l') y =f-;V- 3 - (3-Tir^ 
^7i-;V) -1, 3 -v^b Kn-f $ (4, 5-b) t°V i?>-- 2 -j-ls ( 
^^#■§-5 0) 

mp : 1 7 5~1 7 7°C 
'H-NMR (DMSO-d*) 6 : 



2. 


6 3 


(3H, 


s) 


2. 


8 6 


(6H, 


b r s) 


5. 


0 3 


(2H, 


s) 


5. 


0 3 


(2H, 


s) 


6. 


6 9 


(2H, 


d) 


7. 


1 4 


(1 H, 


d d) 


7. 


2 8 


(2H, 


d) 


7. 


5 7 


(1 H, 


d d) 


7. 


7 2 


(1 H, 


t) 


7. 


9 7 


~8. 0 4 (3H, m) 


8. 


2 9 


(1 H, 


t) 



I R (KB r ) cm"*: 

1717, 1684, 161 9, 1528. 
MA S S : E I 3 8 6 (M~) 
[Hifi^Jl5] 1- (4-^f/V75y7x-^) 

)\sifs-)V7 -1, 3-v?tKn^^y [4, 5-b] K°Vi?>- 
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5 1) 

mp : 99~10 2°C 



1 H-NMR (DMSO-d 6 ) 8 : 


1 . 


3 4 (3H, 


t) 


2. 


8 6 (6H, 


s) 


4. 


3 6 (2H, 


q) 


5. 


0 3 (2H, 


s) 


6. 


6 9 (2H, 


d) 


7. 


14 (1 H, 


d d) 


7. 


2 8 (2H, 


d) 


7. 


5 6 ( 1 H, 


d d) 


7. 


7 1 (1H, 


t) 


7. 


9 7~8. 0 6 (3H, m) 


8. 


3 3 ( 1 H, 


t) 



I R (KB r ) cm"* : 

1 7 3 0, 1 7 09, 1 6 1 9, 1 5 8 8, 1 5 3 0. 
MA S S : E I 4 16 (NO 

immmi^i 1- (4-^f;i'7;/7x^) ^^^_ 3 _ ( 3 _ T5 y 

tS)Vif^)V7 -1, 3-i>tKn^>yy [4, 5-b] K°»i?>-2 

Ut&%>m^5 2) 

mp : 2 3 3-2 3 5t: 
1 H-NMR (DMSO-de) 6 : 
2. 8 6 (6H, s) 

5. 0 3 (2H, s ) 

6. 6 9 (2H, d) 

7. 14 (1 H, d d) 
7. 2 8 (2H, d) 
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7. 4 9 (1 H, b r s) 

7. 5 7~7. 66 (2H, m) 

7. 8 3~7. 9 8 (3H, m) 

8. 06 (1H, brs) 
8. 18 ( 1 H, s ) 

I R (KB r ) cm-*: 

3 3 5 9, 3 2 04, 1 7 2 0, 1 6 5 7, 1 6 1 9, 1 5 7 8, 
1 5 3 0. 
MA S S : E I 3 8 7 (M"*) 

■7^=.)V) -1, C4, 5-b] \f})*/l/-2-*> (it 

-5§- 5 3 ) 

mmm 4 izmMt<D^m t mmM^x\ mmit^m*'&-fc. 0 

mp : 1 7 7~ 1 7 8. 5X: 
1 H-NMR (DMSO-d«) 6 : 
2. 8 5 (6 H, s ) 

5. 0 3 (2H, brs) 

6. 6 8 (2 H, d) 

7. 2 0 (1 H, d d) 
7.2 8 (2H, d) 

7. 6 2 (1 H, d d) 

8. 0 3 (1 H, d d) 
8. 2 0 (2H, d) 
8. 4 3 (2H, d) 

I R (KB r) cm" 1 : 

1 7 0 9, 1 6 1 7, 1 5 9 2, 1 5 1 4, 1 5 0 3. 
MA S S : E I 3 8 9 (M~) 
[^RS0!|18] 1- (4-^^^7 5/71-;!/) * ^vU- 3 - (3-tKn 
^r-/*;l,/-J?^;l/7i-» -1, Kn^$y/ [4, 5-b] 
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-2-*ls (^«lff 5 4) 

mp : 1 6 0~ 1 6 4<C 
1 H-NMR (DMSO-d 6 ) 5 : 
2. 8 5 (6H, s) 

5. 0 2 (2 H, s ) 

6. 6 9 (2H, d) 

7. 12 (1 H, d d) 
7. 28 (2H, d) 

7. 53 — 7. 58 (2H, m) 

7. 9 3~7. 98 (2H, m) 

8. 19 ( 1 H, t) 
I R (KB r ) cm- 1 : 

1709, 1619, 1524. 
MA S S : E I 3 8 8 (NO 

1- (4-^f;l'7 5/7x=/l/) ^^ yw _ 3 _ ( 2 --f,p 
-1, 3-^fc Ko>f [4, 5-b] t°i> v?>- 2-^"^ (-ft 

•a-^## 5 5 ) 

m p : T^^Z? 7 * 
'H-NMR (DMSO-d 6 ) 6 : 

2. 8 6 (6H, s) 

5. 02 (2H, brs) 

6. 6 9 (2H, d) 

7. 14 ( 1 H, d d) 
7. 24 (2H, d) 
7. 5 6 ( 1 H, d d) 

7. 7 4~-8. 0 0 (4H, m) 

8. 2 3 ( 1 H, d d) 
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I R (KB r) cm- 1 : 

1727, 161 3, 1528. 
MA S S : E I 3 8 9 (M"") 
[**«9 2 0] 1- (4-^f;U7^7x^) * 3 - (3-^ oa 

-1, 3 -v?fc Kn^f [4, 5-b] b-y^^-2-^"^ «fc 

5 6) 

mp : 1 4 O'C 



1 H-NMR 


(CDC 1 


3) 6 


2. 


9 3 


(6H, 


s) 


5. 


0 4 


(2H, 


s) 


6. 


6 8 


(2H, 


d t) 


6. 


9 9 


(1 H, 


d d) 


7. 


1 8 


(1 H, 


d d) 


7. 


2 8 


(2H, 


d t) 


7. 


3 4 


(1 H, 


d d d) 


7. 


4 8 


(1 H, 


t) 


7. 


7 2 


(1 H, 


d d d) 


7. 


8 5 


( 1 H, 


t) 


8. 


0 2 


(1 H, 


d d) 



I R (KB r ) cm- 1 : 

170 9, 1617, 1524, 1487. 
MA S S : E I 3 7 8 (M*) 
[^Jfe0iJ2l] 1- [4- (3, 5-^nneyi?/i,) ] ^^_ 3 _ ( 3 _ 
= hn7x=;w) -1, 3-v^fc Kn^T [4, 5-b] If JJ 2 -tf- 

V «t£i&#-S§-5 7) 

mp : 1 7 0°C 
1 H-NMR (CDC 1 3 ) 6 : 
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5. 4 3 (2H, s) 
7. 0 6 ( 1 H, d d) 
7. 1 2 ( 1 H, d d) 

7. 7 1 ( 1 H, t) 

8. 0 9 ( 1 H, d d) 
8. 2 4 (2H, d d) 
8. 5 8 (2H, s) 
8. 8 0 ( 1 H, t) 

I R (KB r ) cm"* : 

1725, 1613, 153 0, 1348. 
MA S S : E I 4 15 (M~) 
[glJStfiJ 2 2 ] 1- (4-^f^75/7xi^) (3-<>W 
K7x-/V) -1, 3-^fc Ka-T [4, 5-b] ( 

it&m&^rS 8) 

mp : 2 2 7t 

1 H-NMR (DMSO-d«) 5 : 



2. 


8 5 


(6H, 


s) 


5. 


0 1 


(2H, 


s) 


5. 


8 9 


(2H, 


s) 


6. 


6 8 


(2H, 


d t ) 


7. 


1 1 


(1 H, 


d d) 


7. 


1 8 


(1 H, 


d d d) 


7. 


2 6 


(2H, 


d t) 


7. 


3 7 


(1 H, 


t) 


7. 


4 5 


(1 H, 


d d d) 


7. 


5 4 


(1 H, 


d d) 


7. 


7 2 


(1 H, 


t) 


7. 


9 4 


(1 H, 


d d) 
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I R (KB r ) cm"' : 

341 0, 173 2, 1669, 1615. 
MA SS : EI 4 0 2 (M*) 
[^R60»J2 3] 1- (4-^f/P7?/7x-;W *^/U-3 - (3-7?y 
y^-;V) -1, 3-^tKo><>yy [4, 5-b] fcf V 2 {it 

5 9 ) 

mp : 1 6 It 

* H-NMR (CDC 1 3) 6 : 



2. 


9 3 


(6H, 


s) 


3. 


7 9 


( 1 H, 


b) 


5. 


0 3 


(2H, 


s) 


6. 


6 8 


(2H, 


d t) 


6. 


7 0 


(1 H, 


d d d) 


6. 


9 4 


(1 H, 


d d) 


7. 


0 3 


(1 H, 


t) 


7. 


0 9 


(1 H, 


d d d) 


7. 


1 4 


(1H, 


d d) 


7. 


2 8 


(2H, 


d t ) 


7. 


2 9 


(1 H, 


t) 


8. 


0 1 


(1 H, 


t) 



I R (KBr) c m" 1 : 

3 4 4 5, 3 3 4 1, 1 7 0 0, 1 6 0 9. 
MA S S : E I 3 5 9 (M~) 
[H;6fe0*J 2 4 ] 1- (4-v?^^7 5y7x^U) ^^vV-3- (3-v^^ 
;l/7^^*=/U7x=;l/) -1, 3-^tKa^;/y [4, 5-b] try 
V^-I-Or^ (fl^3#-s§-6 0) 

mp : 1 7 5*C 
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1 H-NMR (CDC 1 


3 ) 6 : 


2. 


8 0 


(6H, 


s) 


2- 


9 4 


(6H, 


s) 


5. 


0 5 


(2H, 


s) 


6. 


6 9 


(2H, 


d t) 


7. 


0 1 


(1 H, 


d d) 


7. 


1 9 


(1 H, 


d d) 


7. 


2 8 


(2H, 


d t) 


7. 


7 0 


(1H, 


t) 


7. 


7 8 


(1 H, 


d t) 


8. 


0 2 


(1 H, 


d d) 


8. 


1 4 


(1 H, 


d t) 


8. 


3 3 


(1 H, 


t) 


I R (KB r ) 


c m" 1 





172 8, 161 8, 152 4, 1345. 
MA S S : E I 4 5 1 (M*) 
[HJfetflJ 2 5 ] 1- (4 hD7x-;U) -1 

, 3-5>fc Kn-fS^y [4, 5-b] Mfc**#»6 1) 

mp : 2 1 0*C 



'H-NMR 1 


(CDC 


1 3) 6 : 


5. 


1 7 


(2H, 


s) 


7. 


1 0 


(1 H, 


d d) 


7. 


1 4 


(1 H, 


d d) 


7. 


2 6 


(2H, 


d d) 


8. 


1 4 


( 1 H, 


d d) 


8. 


2 5 


(2H, 


d t) 


8. 


4 1 


(2H, 


d t ) 


8. 


6 3 


(2H, 


d d) 
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I R (K Br) c m"' : 

171 7, 1597, 1501, 1339. 
MAS S : E I 3 4 7 (M~) 
[HJS01J26] 1- pt^-^-3- O-fc'y^/W) -1, 3- 

i?tKn-f§/«y [4, 5-b] wj>-2-*^ ab-&^s-^-6 2) 

mp : 1 5 Ot 

1 H — NMR (DMSO-d«) 5 : 



5. 


2 3 


(2H, 


s) 


7. 


1 7 


(1 H, 


d d) 


7. 


3 8 


(2H, 


d d) 


7. 


5 5 


(1 H, 


d d) 


7. 


6 2 


(1 H, 


d d d) 


8. 


0 2 


(1 H, 


d d) 


8. 


1 9 


(1 H, 


d d d) 


8. 


5 5 


(2H, 


d d) 


8. 


6 2 


(1 H, 


d d) 


8. 


9 8 


(1 H, 


d d) 


I R (KB r ) 


c m" 1 





1713, 1618, 1601, 1456. 
MAS S : E I 3 0 3 (M~) 
[HK50IJ2 7] 1- (4 - = h o7xc;U) ^^JV- 3 - (3--hn7i^V 
) -1, 3-S?fcKB-f§^/ [4, 5-b] ¥}) i?^-2-*ls 
6 3) 

mp:209~210. 5t 
1 H — NMR (DMSO-de) 5 : 
5. 3 5 (2 H, s ) 
7. 2 1 (1 H, d d) 
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7. 6 1 ( 1 H, d d) 
7. 7 1 (2H, d) 

7. 8 8 ( 1 H, t ) 

8. 0 7 ( 1 H, d d) 
8. 2 3 (2H, d) 

8. 27~8. 36 (2H, m) 
8. 7 6 (1 H, t) 
I R (KB r) cm"' : 

1 7 0 7, 1 5 3 8, 1 5 2 2, 1 4 5 3, 1 34 7. 
MA S S : E I 3 9 1 (M*) 
[HSfe#iJ2 8] 1- (4-t°y-^/W) **f-;V-?>- (3 - 
1, (4, 5-b] ^1)^-2-^ {ft^Mt64 

) 

mp : 1 9 3 — 1 9 4. 5^ 
1 H-NMR (DMSO-d 6 ) 6 : 
2. 6 3 (3H, s ) 
5. 2 3 (2H, s ) 
7. 16 (1 H, d d) 
7. 3 8 (2H, d) 
7. 5 4 (1 H, d d) 

7. 7 3 (1 H, t) 

8. 00~8. 05 (3H, m) 
8. 3 2 ( 1 H, t ) 

8. 5 5 (2H, d) 
IR (KBr) cm" 1 : 

1 7 1 7, 1 6 8 0, 1 6 2 2, 1 6 0 1, 1 5 6 1, 1 4 9 3. 
MASS: FAB 34 5 (MH*) 
[HJS0»J2 9] 1- (4-t-y^/U) ^fvW-3- (2--Fn7x-/P) -1 
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, C4, 5-b) tfyi?y-2-^ ({t-8^#-§-6 5) 

mp : 7^7 7 7 
1 H-NMR (DMSO-d 6 ) 8 : 
5. 2 5 (2H, s) 
7. 17 ( 1 H, d d) 
7. 3 2 (2H, d) 
7. 5 8 ( 1 H, d d) 
7. 7 6~7. 83 (1H, m) 

7. 9 1 ~8. 02 (3H, m) 

8. 2 5 ( 1 H, d d) 
8. 5 6 (2H, d) 

I R (KB r ) cm"' : 

1734, 1718, 1601, 15 2 8. 
MASS: FAB 3 4 8 (MH + ) 
[HJS01J3O] 1- (4-^/UT5 (3 - — hn7 

i^yp) -l, Kn^f^y [4, 5-b] fc°y v>^- 2 -;*->• 

4&#-*§-6 6) 



m p : 1 


2 5-1 2 6. 5*0 


1 H-NMR (DMSO-d s ) 6 : 


2, 


6 3 (3H, d) 


4. 


9 9 (2H, s ) 


5. 


0 0 (1 H, q) 


6. 


4 9 (2H, d) 


7. 


16 — 7. 22 (3H, m) 


7. 


5 9 ( 1 H, d d) 


7. 


8 6 ( 1 H, t ) 


8. 


0 2 ( 1 H, d d) 
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8. 25 — 8. 35 (2H, m) 
8. 7 4 (1H, t) 
I R (KB r ) cm" 1 : 

341 8, 1709, 1613, 1528. 
MA S S : E I 3 7 5 (M*) 
[^Jfe0!l3l] 1- (3-7^7x=;U) yt ^vU- 3 - (3-^Fn7i-;V 
) -1, [4, 5-b) ^y^-2-t> (<ffc-g-^#-5§- 

6 7) 

mp : 1 3 8t 

1 H-NMR (DMSO-d<0 8 : 
5. 0 2 (2H, s) 

5. 12 (2H, b r s ) 

6. 46 — 6. 58 (3H, m) 

6. 9 6~7. 02 (1H, m) 

7. 2 0 ( 1 H, d d) 
7. 5 4 (1 H, d d) 

7. 8 7 (1 H, t) 

8. 0 5 (1 H, d d) 
8. 2 8 (1 H, d d d) 
8. 3 5 (1 H, d d d) 
8, 7 5 (1 H, t) 

I R (KB r ) c m" 1 : 

1707, 1611, 153 9, 1529. 
MA S S : E I 3 6 1 (M*) 
[H2fe0!l32] 1- (3-Tir J 7i=;u) * f-fl,- 3 - (3--hn7 

-i, 3-i?th*n^$yy [4, 5-bD tfyi?y-2-ty (fls-S- 

^#-§•6 8) 
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mp : 1 7 9t 
'H-NMR (DMSO-d«) 6 : 



2. 


0 0 


(3H, 


s) 


5. 


1 5 


(2H, 


s) 


7. 


1 1 


(1 H, 


b r d) 


7. 


2 0 


( 1 H, 


d d) 


7. 


2 8 


(1 H, 


t) 


7. 


5 4 


(1 H, 


b r d) 


7. 


5 6 


(1H, 


b r s ) 


7. 


5 7 


(1 H, 


d d) 


7 . 


8 8 


( 1 H, 


t) 


8. 


0 5 


(1 H, 


d d) 


8. 


2 8 


(1 H, 


d d d) 


8. 


3 4 


(1 H, 


d d d) 


8. 


7 5 


(1 H, 


t) 



I R (KB r) cm" 1 : 

1717, 1661, 1532, 134 8. 
MA S S : E I 4 0 3 (M") 

3 3 ] 1- ( 4 - fc° y vvP) ^tJvW-3- (3-=hn7x^) -1 
, 3-i?b Kp^yX^f>;^/-/l/-2-^ JWb&*#*6 9) 

mp : 1 6 4*C 

' H-NMR (CDC 1 3) 6 : 

5. 16 (2H, s) 

6. 91~6. 97 (1H, m) 

7. 1 2~7. 22 (3H, m) 

7. 2 7 (2H, d d) 
7 . 7 5 ( 1 H, t ) 

8. 0 2 (1 H, d d d) 
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8. 28 (1H, ddd) 

8. 5 3 (1 H, t ) 

8. 60 (2H, dd) 
I R (KB r) cm"* : 

1 7 1 1, 1601, 1528, 1402. 
MA S S : E I 3 4 6 (M"~) 

mmm34i 2- (4-^f;v7?y7x=/u) ^,u5^_ 3 _ o_- 

Yxi-7^=.;V) -3H-^^/ [4, 5 - b ) t°Vi/>- (1t&®&-%2) 
mp : 1 1 91C 



1 H-NMR 


(CDC 


1 3) 8 : 


2. 


9 3 


(6H, 


s) 


4. 


6 0 


(2H, 


s) 


6. 


6 5 


(2H, 


d t) 


7. 


2 6 


(2H, 


d t) 


7. 


2 8 


(1 H, 


d d) 


7. 


7 2 


(1 H, 


t) 


7. 


8 7 


(1H, 


ddd) 


8. 


0 2 


(1 H, 


d d) 


8. 


2 5 


(1 H, 


d d) 


8. 


3 2 


(1 H, 


ddd) 


8. 


4 1 


(1 H, 


t) 



I R (KB r ) cm" 1 : 

1615, 1528, 1435, 1348. 
MA S S : E I 4 0 5 (M"*~) 
[HJ8i0tJ 3 5 ] 3- (3--ha7x^) -2- (4 -— h a 7 ol=. /U) }=f- 
yU^-3H-^^^^ (4, 5-b] t°Vi?> ab^##3) 

mmm 3 izmm^mt mm^W:x\ immit&ya&mito 

m p : 1 9 3t 
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1 H-NMR (DMSO-ds) 5 : 
4. 7 8 (2 H, s ) 
7. 3 5 ( 1 H, d d) 
7. 7 7 (2H, d t) 

7. 9 2 ( 1 H, t ) 

8. 0 7 (1 H, d d d) 
8. 0 9 ( 1 H, d d) 
8. 17 (2H, d t) 
8. 2 3 ( 1 H, d d) 
8. 4 1 ( 1 H, d d d) 
8. 4 6 ( 1 H, t ) 

I R (KB r ) c m" 1 : 

1 5 9 9, 1 5 4 1, 1 5 2 4, 1 44 3, 1 3 4 8. 
MA S S : E I 4 0 7 (M*) 

3- (3 -Tir^yW^^.— JU) -2- ( 4 - fc° y v?/U) * ^vVf 1 

a-- 3H-- r ? C4, 5-b] fj-^y ab-a-2fe#-^-4) 

mp : 1 12t 

* H-NMR (CDC 1 3 ) S : 
2. 6 4 (3H, s) 
4. 5 9 (2H, s) 
7. 2 6 (1 H, d d) 
7. 3 7 (2H, d d) 
7. 6 5~7. 73 (2H, m) 

7. 9 9 ( 1 H, d d) 

8. 0 8~8. 12 (2H, m) 
8. 2 6 ( 1 H, d d) 

8. 5 5 (2H, d d) 
I R (KB r) cm" 1 : 
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169 0, 1599, 1456, 1 2 7 1. 
MA S S : E I 3 6 0 (M~) 
[HJS01I3 7] 3- (3 - — h D7i^) -2- (2-lf!J^) ft-3H 
-f?^/ C4, 5-b] (fk^S-^6) 

mp: 101. 5 ~ 1 0 2 1 (ftffl) 
1 H-NMR (DMSO-d«) 6 : 
7. 17 ( 1 H, d d d) 
7. 3 4~7. 48 (2H, m) 
7. 63~7. 71 (1H, m) 

7. 8 2 (1 H, t) 

8. 0 6 (1 H, d d d) 
8. 2 5 ( 1 H, d d) 

8. 32~8. 36 (2H, m) 
8. 4 1 (1 H, d d) 
8. 4 7 (1 H, t) 
I R (KB r) cm- 1 : 

1 5 7 2, 1 5 6 1, 1 5 3 2, 1 4 1 8, 1 3 5 0. 
MAS S : E I 3 4 9 (M~) 
[HJfcfltJ 3 8 ] 3- (3-- Fn7x^) -2- ( 3 - fc° V ft-3H 

-- r ? ?v [4, 5-b] «fc^j»##7) 
HJfcfli 2.fc©tt<o^fet ra«<c^jfe-e, «e{fr£«fe&#fc 0 

mp : 168~172t (#8?) 
'H-NMR (DMSO-d«s) 6 : 
7. 3 5 (1 H, d d) 
7. 4 8 (1 H, d d d) 

7. 9 3 (1 H, t) 

8. 0 2~8. 13 (2H, m) 
8. 16 (1 H, d d d) 
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8. 2 8 ( 1 H, d d) 
8. 4 5 (1 H, d d d) 
8. 5 8 (1 H, t) 
8. 6 1 (1 H, d d) 
8. 7 1 (1H, d) 
I R (KB r) cm- 1 : 

1 5 9 7, 1 5 7 0, 1 5 2 9, 1 44 3, 1 4 0 6, 1 34 8. 
MA S S : E I 3 4 9 (M*) 
[^Jfe#l] 3 9 ] 3- (3--t-a7x^U) - 2 )V^-fr- 3H — f * 
✓ C4, 5-b] W&ls ({frfr*«-8) 

mp : 143-144t 
1 H-NMR (DMSO-d e ) 8 : 
7. 3 3~7. 4 2 (4H, m) 
7. 4 8~7. 5 3 (2H, m) 

7. 9 0 (1 H, t) 

8. 0 9 ( 1 H, d d) 
8. 10 (1H, ddd) 
8. 2 8 ( 1 H, d d) 
8. 41 (1H, ddd) 
8. 4 8 ( 1 H, t ) 

I R (KB r ) cm' 1 : 

1 5 9 7, 1 5 7 8, 1 5 8 9, 1 4 5 2, 1 4 3 5, 1 3 4 8. 
MA S S : E I 3 4 8 (M~) 
[HJ60IJ4 0] 3- (3->7y7x-/l/) -2- (4-t°y^U) ft-3H 
—4 5 [4, 5-b) fyv^ «b&4fc#»9) 

sua 2 izumamm t mmMmx\ mmit&vo&&i£. 

mp : 1 8 7~ 1 9 Ot 
'H-NMR (DMSO-d s ) 6 : 
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7. 39 (2H, d) 
7. 4 4 (1 H, d d) 
7. 79 (1H, t) 

7. 9 7~8. 05 (2H, m) 

8. 2 2 ( 1 H, t ) 
8. 2 5 ( 1 H, d) 
8. 39 (1H, dd) 
8. 4 5 (2H, brd) 

I R (KB r ) cm" 1 : 

2 2 3 0, 1 5 9 7, 1 5 7 4, 1 4 7 4, 1 4 5 8, 1 4 5 1, 
1404, 1252. 
MA S S : E I 3 2 9 (M~) 

3- (3-^ uu-7 3L=.;V) -2- (4-fc°y>vU) ft-3H 

[4, 5-bD wi?> at^#-§-io) 

mp : 168~169t: 
' H-NMR (DMSO-d«) 6 : 
7. 4 0~7. 4 4 (3H, m) 
7. 5 7 — 7. 6 4 (3H, m) 

7. 7 7 ( 1 H, d d) 

8. 2 0 ( 1 H, d d) 
8. 3 7 (1 H, d d) 
8. 4 6 (2H, brd) 

I R (KB r) cm"': 

1 5 9 3, 1 5 7 2, 1 4 7 9, 1 4 5 5, 1 4 04, 1 3 6 2. 
MA SS:EI 338, 400 (M~) 
[HJfe#J4 2] 3- ( 3 - — h n 7^-;U) - 2 -N- ( 4 - t° y vvU) 

-3H--f?^/ C4, 5-b] {ik&m&^-i 1) 
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mp : 2 9 0'CSk± 
1 H-NMR (DMSO-d«) 8 : 
7. 22 (1H, dd) 
7.7 0 (2H, d) 
7. 8 4 (1H, dd) 

7. 8 8 (1 H, t) 

8. 0 5~8. 10 (2H, m) 
8. 2 8 — 8. 3 5 (2H, b r ) 
8. 3 4 (1 H, d d d) 

8. 4 9 (1 H, t) 
I R (KB r ) cm" 1 : 

1 6 1 9, 1 5 9 3, 1 5 3 2, 1 4 1 8, 1 3 5 0. 
MASS: FAB 3 3 3 (MHl 
[««4 3] 2- (2-fc Yv*iSjj;Vi£=./V7^=.A,) =5-jr-Z- (3-- 
^7x-;V) -3H-^5*V [4, 5-b] fc°»J^ 1 2) 

mp:149~153t (#ft?) 
1 H-NMR (DMSO-d«) 6 : 
7. 12 ( 1 H, d d) 
7. 2 8 (1 H, t d) 
7. 37~7. 47 (2H, m) 

7. 75-7. 82 (2H, m) 

8. 00 (1H, ddd) 
8. 2 4 ( 1 H, d d) 
8. 31 (1H, ddd) 
8. 4 0 ( 1 H, d d) 
8. 4 6 (1 H, t) 

13. 36 (1H, brs) 
I R (KB r ) cm"': 
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1700, 153 0, 143 7, 134 8. 
MA SS.FAB 393 (MH*) 
[^J60i|44] 1- (3--hn7x.=;l/) -2- (4-t°Uv?^) ft-lH 
— OX-f * ({k&m&^l 3) 

mp:140t 

1 H-NMR (CDC 1 3) 8 : 



7. 


1 7 


(2H, d d) 




7. 


2 0 


~7. 2 3 (1 H, 


m) 


7. 


3 7 


(1 H, d t) 




7. 


2 4 


(1 H, d t) 




7. 


6 7 


~7. 7 6 (2H, 


m) 


7. 


8 9 


~7. 9 2 (1 H, 


m) 


8. 


2 6 


~8. 2 8 (1 H, 


m) 


8. 


3 7 


(1 H, d t) 




8. 


4 0 


(2H, dd) 





I R (KB r) cm' 1 : 

157 0, 1530, 1350. 
MA S S : E I 3 4 8 (M~) 
IMMffl 4 5 ] 1— (3--f-D7x=.;l/) —2— N— ( 4 — fc° U is jV) T 5 7 
- 1 H — <^X^f $ ttfc-S^#-§-l 4) 

mmm 5 fcistso;*^ H«j&2f are, mmit&vo&mc* 

mp : 1 4 4"C 

1 H-NMR (CDC 1 3) 8 : 

6. 6 5 (1H, b) 

7. 0 5 (1 H, b r d) 
7. 2 0 ( 1 H, d t ) 
7. 3 1 (1 H, d t) 
7. 5 8 (2 H, d d) 
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7. 7 1 ( 1 H, b r d) 

7. 86~7. 92 (2H, m) 

8. 4 0 — 8. 4 6 (4 H, m) 
I R (KB r ) c m" 1 : 

340 0, 1601, 1536, 134 8. 
MA S S : E I 3 3 1 (VT) 
C^i£0>j46] 2-N- (4-^-dryi?t Kni^y^w) -i- (3--|.cr 7 

- 1 h— <^x-r 5 ttt£-fe#-s§- 1 5) 

mp : 2 2 8*C 
1 H-NMR (CDC 1 s) 5 : 

6. 3 4 (2H, d t) 

7. 2 7-7. 3 3 (1H, m) 
7. 38~7. 50 (2H, m) 
7. 54~7. 61 (3H, m) 

7. 79~7. 90 (2H, m) 

8. 3 5 (1 H, t) 

8. 4 3 ( 1 H, d d d) 
I R (KB r ) cm-': 

1653,164 0,1595,1530. 
MA S S : E I 3 3 2 (M^) 
[Ht£0»J4 7] 2- (4-^f;l/7^7i=;V) -3- (3--hn7i- 

-3H — (%y*s (4, 5-b) tfy^ 0ft-£^#-5§-l 7) 
mp : 2131C 

* H-NMR (DMSO-d 6 ) 6 : 
2. 9 4 (6 H, s ) 

6. 67 (2H, brd) 

7. 3 7 ( 1 H, d d) 
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7. 39 (2H, brd) 

7. 7 9~7. 87 (2H, m) 

8. 1 4 ( 1 H, d d) 
8. 2 6 ( 1 H, d d) 

8. 3 6~8. 41 (1H, m) 
8. 45 (1H, brt) 
I R (KB r) cm" 1 : 

1607, 1543, 137 2, 1350. 
MA S S : E I 3 5 9 (M~) 

4 8 ] 2- (4-fy^/W) *?-/U-3- (3-=ho7x^) -3 
H — [4, 5-b) fc'y^V Mfc^ft#fl8) 

mp : 1 7 7*C 



1 H-NMR i 


(CDC 


1 3 ) 5 : 


4. 


2 7 


(2H, 


s) 


7. 


0 5 


(2H, 


d d) 


7. 


3 4 


(1 H, 


d d) 


7. 


6 1 


(1 H, 


d d d) 


7. 


7 3 


(1 H, 


t) 


8. 


1 4 


(1 H, 


d d) 


8. 


2 1 


(1 H, 


t) 


8. 


3 5 


(1H, 


d d) 


8. 


3 8 


(1 H, 


d d d) 


8. 


5 0 


(2H, 


d d) 



I R (KB r ) c m"' : 

1 6 0 7, 1 5 2 6, 1 4 2 2, 1 3 5 8. 
MA S S : E I 3 3 1 (M"*) 
CHJS^J4 9] 3- (4--h0 7i=;U) -2- (4-t°Dv J /U) ft-3H 
-WS^;/ [4, 5-b] tfV (fc£-4fe#-9- 1 9) 
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mp : 2 0 2. 5~2 0 3"C 
'H-NMR (DMSO-d«) 8 : 
7. 4 0 (2 H, d) 
7. 4 6 (1 H, d d) 

7. 9 5 (2H, d) 

8. 2 5 ( 1 H, d d) 

8. 3 9~8. 4 7 (5H, m) 
I R (KB r ) cm" 1 : 

1 5 9 0, 1 5 7 2, 1 5 1 8, 1 4 9 7, 1 4 3 9. 
MA S S : E I 3 4 9 (M~) 
[^J£^J50] 2- (2 h^^yfj/U^~yU-7^=./U) 3 - (3-— h 

D 7*=^) -3H--f 5^/ [4, 5-b] t^i?y (ft^fttf 2 0) 

nmm 2 ^m^mtf^m^mt*. mmit&vozmt^ 

mp : T^E-yU^ r^- 
* H-NMR (CDC 1 3) 6 : 
3. 8 5 (3 H, s ) 
7. 2 1 ~7. 4 1 (4H, m) 
7. 6 0 — 7. 6 6 (1 H, m) 
7. 76~7. 79 (1H, m) 

7. 8 6 ( 1 H, d d) 

8. 14 (1 H, d d) 

8. 2 6~8. 3 0 (2H, m) 
8. 3 9 ( 1 H, d d) 
I R (KB r ) cm" 1 : 

1709, 1530, 1431, 1348. 
MASS: FAB 4 0 7 (MH + ) 
[!&!fe0<J5l] 2- (2 -a: hdr->#A-3jf— ;>7x^) ^-^r->-3- (3- — 
ho7i=;i/) -3H — f$*V [4, 5-b] (ft^#f2 1) 
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m p : 1 


3 5~ 1 3 7°C 


1 H-NMR (DMSO-d 6 ) 8 : 


1 . 


0 0 (3H, t ) 


4 . 


13 ( 2 H, q) 


7 . 


3 1 (1H, d d ) 


7. 


5 4 (1 H, d t) 


7. 


6 1 (1H, d d) 


7. 


77~7. 83 (1H, m) 


7. 


8 8 (1 H, d d) 


7. 


9 7 ( 1 H, t) 


8. 


0 5 ( 1 H, d d) 


8. 


2 3 ( 1 H, d d) 


8. 


3 6~8. 42 (2H, m) 


8. 


8 1 (1 H, t) 



I R (KB r ) cm"' : 

1 7 2 8, 1 5 3 4, 1 4 3 7, 1 3 9 7, 1 3 5 2. 
MASS: FAB 405 (MH*) 
[^JS0IJ5 2] 2- (2-tKnJf->*;^-/U7i^/l/) ^-^^_ 3 _ ( 3 _ 
= ^°7x^) -3H-^?y/ [4, 5-bD 4) 

'H-NMR (DMSO-d«) 6 : 
7. 3 1 ( 1 H, d d) 
7. 4 8~7. 5 7 (2H, m) 
7. 73~7. 79 (1H, m) 
7. 8 7 ( 1 H, d d) 

7. 9 6 ( 1 H, t) 

8. 0 4 ( 1 H, d d) 
8. 2 2 ( 1 H, d d) 
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8. 3 8 (2 H, d d) 
8. 8 1 ( 1 H, t ) 
13. 2 7 (1H, b r s) 
I R (KB r) cm" 1 : 

170 0, 1611, 153 4, 1449. 
MASS : FAB 3 7 7 (MH + ) 
IMM&\5 3] 2- (4-T5 / 7x =f-*r- 3 - (3 - — [-a7 

-3H — r?y/ [4, 5-b] \?Vi?> (fb^#f2 5) 

mp : 2 1 7X: 

1 H-NMR (DMSO-d«) 8 : 



5. 


6 0 


(2H, 


s) 


6. 


5 7 


(2H, 


d t) 


7. 


1 8 


(2H, 


d t) 


7. 


3 0 


(1 H, 


d d) 


7. 


9 3 


(1 H, 


t) 


8. 


0 0 


(1 H, 


d d) 


8. 


1 1 


( 1 H, 


d d d) 


8. 


2 1 


(1 H, 


d d) 


8. 


4 2 


(1 H, 


d d d) 


8. 


4 8 


(1 H, 


t) 



I R (KB r ) cm" 1 : 

34 7 4, 3 3 3 2, 1 6 3 0, 1 5 9 5, 1 3 4 7. 
MA S S : E I 3 6 3 (M*) 
[^te#J54] 2- (4-i^ f;U7^ /-7^—j\<) ^^r- 3 - (3- 
*=A0 -3H->fS*V (4, 5-b] fy^y ab^#-§-2 6) 

mp : 1 87t 
'H-NMR (DMSO-d*) 6 : 
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2. 


9 4 


(6H, 


s) 


6. 


6 9 


(2H, 


d t) 


7. 


2 9 


(2H, 


d t ) 


7. 


3 0 


(1H, 


d d) 


7. 


9 3 


(1 H, 


t) 


8. 


0 0 


( 1 H, 


d d) 


8. 


1 1 


( 1 H, 


d d d) 


8. 


2 1 


(1 H, 


d d) 


8. 


4 0 


(1 H, 


t) 


8. 


4 2 


(1 H, 


d d d) 



I R (KB r) cm- 1 : 

159 3, 153 4, 144 3, 1347. 
MA S S : E I 3 9 1 (M*) 

5 5 ] 1- (4-^n^7^7x^) >^ /U _3_ ( 3 _-}. a 
■7^->V) -1, 3-i?fcKn^5y>/ [4, 5-b) y v? V- 2 (it 

■^■mm^r 103) 

mp : 1 4 4*C 

1 H-NMR (DM S O — d «) 6 : 



0. 


9 0 


(3H, 


t) 


1. 


5 1 


(2H, 


d t) 


2. 


9 2 


(2H, 


q) 


4. 


9 8 


(2H, 


s) 


5. 


6 3 


( 1 H, 


t) 


6. 


5 2 


(2H, 


brd) 


7. 


1 8 


(2H, 


b r d) 


7. 


1 8 


(1 H, 


d d) 


7. 


5 9 


(1 H, 


d d) 


7. 


8 6 


( 1 H, 


t) 
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8. 0 2 ( 1 H, d d) 
8. 2 7 (1H, d d d) 
8. 3 3 (1H, ddd) 
8. 74 (1H, t) 
I R (KB r) cm' 1 : 

34 1 8, 1 7 0 7, 1 6 1 3, 1 5 3 8, 1 34 8. 
MA S S : E I 4 0 3 (M~) 
[3)Sft«5 6] 2- (3-T5/7^-yU) ^ztr- 3 - ( 3 h n 7^ 
-3H-^*yy [4, 5-b) 2 7 ) 

mp : 14 3t; 

1 H-NMR (DMSO-d«) 6 : 

5. 28 (2H, brs) 

6. 4 8~6. 52 (2H, m) 
6. 5 8 ( 1 H, t ) 

6. 9 6 (1 H, t) 

7. 3 7 ( 1 H, d d) 

7. 8 8 ( 1 H, t ) 

8. 0 6 ( 1 H, ddd) 
8. 11 ( 1 H, d d) 
8. 2 9 (1 H, d d) 
8. 3 9 ( 1 H, ddd) 
8. 4 3 (1 H, t) 

I R (KB r) cm"' : 

3372, 1619, 1597, 1532. 
MA S S : E I 3 6 3 (M~) 
[^6fe01J5 7] 2- (3-^^7i/7i-/P) 5^-3- (3--hn7 
;n=/U) -3H-^$^/ (4, 5-b) fcfy^V (ik&Vom-%-2 8) 
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mp : 1 56t 
1 H-NMR (CDC 1 3 ) 6 : 
2. 9 0 (6H, s) 

6. 6 1 ~6. 7 2 (3H, m) 

7. 13 (1 H, t) 
7. 2 7 ( 1 H, d d) 
7. 7 0 ( 1 H, t) 

7. 82 (1H, ddd) 

8. 0 4 ( 1 H, d d) 
8. 2 5 ( 1 H, t) 
8. 2 9 ( 1 H, d d) 
8. 3 2 ( 1 H, d d d) 

I R (KB r ) cm-': 

1 5 9 2, 1 5 3 2, 1 4 3 5, 1 3 5 2. 
MAS S : E I 3 9 1 (NT) 
[*j*«5 8] 2- U-fc'y^u) ^-3- (3-MJ7;^n^f;H 7 
*-^-3H — r?^y [4, 5-b] \fVi/ls (ft^Wt2 9) 

mp : 115. 5-116. Ot 
'H-NMR (DMSO-d«) 5 : 
7. 3 8 (2H, d d) 
7. 4 4 (1 H, d d) 
7. 8 1 (1 H, t) 

7. 9 1 ~7. 96 (1H, m) 

8. 0 6 ( 1 H, s ) 
8. 2 4 (1 H, d d) 
8. 3 9 ( 1 H, d d) 
8. 4 4 (2H, b r s) 

I R (KB r ) cm"' : 
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1572, 1466, 1333, 12 8 3, 1117. 
MA SS : FAB 373 (MH*) 
[^66095 9] 3-7^-,w_ 2 - ^- 3H -^ $ ^ [ 4 

mp : 142. 5~144. CC 
1 H-NMR (DMSO-d«) 5 : 
7. 4 0 ( 1 H, d d) 
7. 4 3 (2 H, d d) 

7. 5 0 — 7. 6 1 (5H, m) 

8. 2 0 ( 1 H, d d) 
8. 3 5 ( 1 H, d d) 
8. 4 7 (2 H, d d) 

I R (KB r) cm" 1 : 

1 5 7 2, 1 4 9 7, 1 4 3 9, 1 40 6, 1 2 5 6. 
MASS: FAB 3 0 5 (MH~) 
LmMM60l 2- (4-fyvvU) f-*-3- (3-b°y^) -3H--C5 
*V (4, 5-b] fc'y^^ (ft^t^3l) 

mp : 1 6 2. 0~ 1 6 3. O'C 
'H-NMR (DMSO-d<0 6 : 
7. 3 8 (2H, d d) 
7. 4 5 ( 1 H, d d) 

7. 6 1 ~7. 66 (1H, m) 

8. 0 8~8. 12 (1H, m) 
8. 2 5 ( 1 H, d d) 

8. 4 0 ( 1 H, d d) 
8. 4 5 (2 H, d d) 
8. 7 2 ( 1 H, d d) 
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8. 8 2 ( 1 H, d) 
I R (KB r) cm- : 

1 5 7 2, 1 44 9, 1 25.6. 
MASS: FAB 3 0 6 (MH*) 
C^Jfi^l6l] 3- ( 3 -^n^7i^yl/) -2- (4 — \?})i?sU) f^-3H 
(4, 5-b) k°y^> ({k^#-§-3 2) 

mp : 167. 5-169. Ot 
1 H — NMR (DMSO-d«) 6 : 
7. 4 0-7. 45 (3H, m) 
7. 5 4 (1 H, t) 
7. 61-7. 65 (1H, m) 
7. 74-7. 7 9 (1 H, m) 

7. 9 0 (1 H, t) 

8. 2 1 (1 H, d d) 

8. 3 8 (1H, d d, J = 5Hz, 2Hz) 
8. 4 7 (2H, d d, J = 5 H z , 2Hz) 
I R (KB r) cm" 1 : 

157 0, 1453, 140 2, 1250. 
MASS: FAB 3 8 3 (MH*) 
C^0ij6 2] 3- (3-^/U^-a y ^=.,v) -2- ( 4 - fc° ]) *J;V) 

h— <%yy [4, 5-b] tfy^> (ftdttfts 3) 

mp : 1 64. 0 — 165. 0t 
1 H — NMR (DMSO-d«) 6 : 
7. 39-7. 49 (5H, m) 
7. 57-7. 65 (1 H, m) 

7. 6 4 (1 H, t) 

8. 2 1 ( 1 H, d d) 
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8. 3 8 ( 1 H, d d) 
8. 4 7 (2H, d d) 
I R (KB r ) cm- : 

1 5 9 5, 1 5 7 2, 1 4 9 3, 1 44 5, 1 406, 1 2 5 4. 
MASS: FAB 3 2 3 (MH + ) 
[^JStfiJ 6 3 ] 3- (3-^n^E-^ ^=.,V) -2- (3-l?Vi?sU) ^-3H 
--T$*V [4, 5-b] (fc-^#-5|- 3 4 ) 

mmm 2 ^mm<D^mt mm^mx\ mmit&%)*ntL 0 

mp : 134. 0~135. 0°C 
' H-NMR (DMSO-d«) 6 : 



7. 


3 2 


(1 H, 


d d) 


7. 


5 0 


( 1 H, 


d d d) 


7. 


6 1 


(1 H, 


t) 


7. 


6 9 


(1 H, 


d d d) 


7. 


8 2 


( 1 H, 


d d d) 


7. 


9 4 


(1 H, 


d d) 


8. 


0 4 


(1 H, 


d d) 


8. 


0 6 


(1H, 


d d d) 


8. 


2 6 


(1 H, 


d d) 


8. 


6 3 


(1H, 


d d) 


8. 


7 2 


(1 H, 


d d) 


I R (KB r ) 


c m" 1 





1 5 9 3, 1 4 8 2, 1 4 5 1, 1 40 6, 1 2 5 4. 
MASS: FAB 3 8 3 (MH*) 
IMM&l 6 4] 3 - ( 3 - ^vl^n y =.>v) - 2 - ( 3 - if V *S)V) <f-*- 3 

h— r^yy (4, 5-b] t a y-^> (Mtt3 5) 

mp : 143. 0~1 44. 0*C 
*H-NMR (DMSO-d*) 6 : 
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7. 3 2 ( 1 H, d d) 

7. 5 9~7. 74 (2H, m) 

8. 0 3 ( 1 H, d d) 
8. 07 (1H, ddd) 
8. 2 6 ( 1 H, d d) 
8. 6 4 ( 1 H, d d) 
8. 7 3 (1 H, d d) 

I R (KB r ) cm" 1 : 

1 5 9 7, 1 4 9 3, 1 43 9, 1 408, 1 2 54. 
MASS: FAB 3 2 3 (MH"") 
lMMm6 5l 1- (4-xf/V7^7i^) ^=f- /U -3- (3--hn7 
-i, [4, 5-b) t°y 2-^-^ 

7 0) 

mp : 155. 0~156. 5^ 
1 H-NMR (CDC 1 3 ) 5 : 
1. 2 4 (3H, t) 
3. 14 (2 H, q) 
3. 6 3 (1 H, s) 

5. 0 4 (2 H, s ) 

6. 5 7 (2H, d) 

7. 0 4 ( 1 H, d d) 

7. 1 9~7. 24 (3H, m) 

7. 7 0 ( 1 H, t ) 

8. 0 5 ( 1 H, d d) 

8. 21~8. 31 (2H, m) 
8. 8 4 ( 1 H, t ) 
I R (KB r ) cm-': 

34 0 9, 1 7 1 3, 1 5 3 2, 1 4 5 3, 1 3 5 2. 
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MA S S : E I 3 8 9 (M"*") 
inmmeei 1- (4--fy^n^75/7x^) p<^_3_ ( 3 _- 

-1, (4, 5-b] 

Mfrfr4fc»*7 1) 

mp : 129. 0—1 2 9. 5^ 
1 H-NMR (CDC 1 3 ) 5 : 
1 . 19 (6H, d) 
3. 6 1 ( 1 H, q) 

5. 0 2 (2H, s) 

6. 5 5 (2H, d) 

7. 0 4 (1H, d d) 

7. 19-7. 2 4 (3H, m) 

7. 7 0 (1 H, t) 

8. 0 5 ( 1 H, d d) 

8. 2 1 — 8. 31 (2H, m) 
8. 8 4 ( 1 H, t) 
I R (KB r) cm" 1 : 

3391, 1713, 1615, 1522. 
MA S S : E I 4 0 3 (M"") 
- M1II6 7] 1- (4-^o^^7?;7x^) >^,u_3_ (3 _ 
-haz? = =.j\,) -i, Kn^$yy (4, 5-b) \?})*/>-2-* 

V 7 2 ) 

mp : 1 1 5. 5—117. Ot 
1 H-NMR (CDC 1 3 ) 5 : 

1. 4 0-1. 52 (2H, m) 
1. 5 5 — 1. 7 8 (4H, m) 
1. 95-2. 07 (2H, m) 
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3. 73 (2H, brs) 

5. 0 3 (2 H, s) 

6. 5 6 (2H, d) 

7. 0 4 (1H, d d) 

7. 19-7. 2 5 (3H, m) 

7. 7 0 (1 H, t) 

8. 0 5 ( 1 H, d d) 

8. 2 0 — 8. 31 (2H, m) 
8. 8 4 (1 H, t) 
I R (KB r) cm- 1 : 

3 3 7 9, 1 7 0 7, 1 6 1 5, 1 5 2 2, 1 3 5 0. 
MA S S : E I 4 2 9 (M~) 

mmmes] 1- (4-7^7x^j 3 _ 7l - ;u _ 1 > 3 _^ 
tKo>T5^y [4, 5-b) evi»-2-*>2m.wtm. (^##73) 

mp : 231. 0-2 3 3. 0t 
1 H-NMR (DMSO-d.) 5 : 

5. 2 0 (2H, s ) 

5. 8 8 (2H, b r) 

7. 13 (1 H, d d) 

7. 36-7. 47 (3H, m) 

7, 5 0 — 7. 5 9 (5H, m) 

7. 6 7 — 7. 7 2 (2H, m) 

7. 9 9 (1 H, d d) 

10. 34 (2H, br) 
I R (KB r) cm" 1 : 

340 0,1757,153 4,121 0. 
MA S S : E I 3 16 (M~) 
imMM6 9] 1- (4-7$/7xr;U) * ^/u- 3 _ (3 -J h=^> 7;t - 
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M -1, 3-^tKn-f5^ C4, 5-b) tfy S?^-2-;*-> (<ffc£>«9* 
#7 4) 

mp : 1 6 1 . 0—163. CC 
* H-NMR (DMSO-ds) 6 : 



3. 


8 0 


(3H, s) 




4. 


9 4 


(2H, s) 




5. 


1 0 


(2H, s) 




6. 


5 1 


(2H, d) 




7. 


0 1 


( 1 H, d d d) 




7. 


0 9 


~7. 14 (3H, 


m) 


7. 


2 4 


~7. 2 9 (2H, 


m) 


7. 


4 2 


~7. 4 5 ( 1 H, 


m) 


7. 


5 3 


(IH, dd) 




7. 


9 6 


(IH, dd) 





I R (K Br) cm"': 

34 5 9, 3 3 7 0, 1 7 1 3, 1 5 2 0, 1 4 0 6, 1 2 4 6. 
MAS S : E I 3 4 6 (M*) 
[^SfS01j7O] 3- (3-=hn7x=;P) -1- [4- (2-7i-;Uxf;U 
) 7?/7i=;u] ^5vP-l, 3 Kn^f 5 [4, 5-b) f !J-/y 

-2-*>- 5) 

mp : 127. 5~ 1 2 9. 5t 
1 H-NMR (DMSO-de) 6 : 

2. 8 0 (2H, t) 

3. 1 7~3. 2 5 (2H, m) 

4. 9 9 (2H, s ) 

5. 7 4 ( 1 H, t ) 

6. 56 (2H, d) 
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7. 16 — 7. 32 (8 H, m) 

7. 6 0 ( 1 H, d d) 

7. 86 (1H, t) 

8. 0 3 ( 1 H, d d) 
8. 27 (1H, ddd) 
8. 3 3 (1H, ddd) 
8. 7 4 (1 H, t) 

I R (KB r ) cm- 1 : 

3 3 7 2, 1 7 0 1, 1 6 1 5, 1 5 3 0, 1 4 5 5, 1 4 0 6, 
1 3 4 8. 
MA S S : E I 4 6 5 (M*) 
C»«7 1] 1- (4-7 5/7x=/W) *<?,u-3- ( 3 -^on7i^ 
) -1, 3-^tKn^$yi/ [ 4 , 5-b) l^y^-2-t> (-ffc^tt** 
7 6) 

mp : 178. 5~179t 
'H-NMR (DMSO-d s ) 5 : 

4. 9 4 (2 H, s ) 

5. 0 9 (2 H, s ) 

6. 5 1 (2H, d) 

7. 10-7. 17 (3H, m) 
7. 4 7-7. 6 2 (3H, m) 
7. 7 6 ( 1 H, ddd) 

7. 8 7 ( 1 H, t) 
7. 9 9 ( 1 H, d d) 
I R (KB r ) cm" 1 : 

3 3 9 3, 3 3 2 0, 1 7 0 9, 1 6 1 7, 1 5 9 2, 1 5 1 8, 
1485, 1456, 1402. 
MA S S : E I 3 5 0 (M~) 
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C2U601J7 2] 1- (4-^ h*J/7x^) ^,1—3- ( 3 -- Fn7l _ 

AO -1, [4, 5-b) ^^-2-^ (<fbfrft# 

#77) 

mp:177~17 9<C 

1 H-NMR (CDC 1 3 ) 8 : 

3. 8 0 (3H, s ) 

5. 1 0 (2H, s ) 

6 . 8 9 ( 2 H, d ) 

7. 0 5 ( 1 H, d d) 

7. 2 0 (1 H, d d) 

7. 34 (2H, d) 

7. 7 1 ( 1 H, t) 

8. 0 7 ( 1 H, d d) 
8. 2 4 (1 H, d d d) 
8. 2 9 ( 1 H, d d d) 
8. 8 5 ( 1 H, t ) 

I R (KB r) cm" 1 : 

1721, 1617, 153 6, 134 7. 
MA S S : E I 3 7 6 (M*) 
[^J60!l7 3] 3- (3-^nn7i^U) -2- ( 3 - fc° y vvU) ft-3H 
— f5*V [4, 5-b) fc*yi^ ({b^##3 6) 

mp : 1 3 3~ 1 3 4. 5^ 
'H-NMR (DMSO-d«) 5 : 
7. 3 2 ( 1 H, d d) 
7. 4 8~7. 5 3 ( 1 H, m) 
7. 6 2~7. 71 (3H, m) 
7. 8 2 ( 1 H, d d) 
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8. 0 2~8. 08 (2 H, m) 
8. 2 6 ( 1 H, d d) 
8. 6 3 ( 1 H, d d) 
8. 7 3 ( 1 H, d d) 
I R (KB r ) cm* 1 : 

1593,1483, 145 5, 1408. 
MA S S : E I 3 3 8 (M*) 
[^J£01J74] 3- (3-7 5/7i-^) -2- (4-tfW/U) ft-3H 
(4, 5-b] tfy^.(M«f*3 7) 

mp : 174. 5~176 C C 
1 H-NMR (DMSO-d 6 ) 5 : 

5. 4 8 (2H, s) 

6. 5 8~6. 6 2 (1 H, m) 
6. 6 5 ( 1 H, t ) 

6. 70-6. 7 4 ( 1 H, m) 

7. 19 ( 1 H, t ) 
7. 3 6 (1 H, d d) 

7. 5 2 (2H, d) 

8. 14 ( 1 H, d d) 
8. 3 3 ( 1 H, d d) 
8, 5 2 (2H, d) 

I R (KB r ) cm- 1 : 

34 2 0, 3 3 2 0, 1 6 2 6, 1 6 0 7, 1 5 9 0, 1 5 7 6, 
1497, 1441. 
MAS S : E I 3 19 (M*) 

51 1- (4-7^7xr;P) * ^vU- 3 - (3-7^7!-^ 
) -1, 3-S*fc KnW (4, 5-b] \£ V 2 -^Z^OUM. 

Mf7 8) 
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mp : 1 9 2~ 1 9 6^ 
' H-NMR (DMSO-d*) 6 : 
5. 17 (2H, s) 
7. 16 ( 1 H, d d) 
7. 1 9~ 7. 2 3 ( 1 H, m) 
7. 2 9 (2H, d) 
7. 4 8 (2 H, d) 

7. 5 3~7. 6 0 (4H, m) 

8. 00 (1H, ddz) 
I R (KB r ) cm" 1 : 

3 4 1 0, 2 9 4 0, 1 7 1 9, 1 6 1 9, 1 5 0 1, 1 4 5 8, 
1466, 1412. 
MAS S : E I 3 3 1 (M"") 
[^J6^J7 6] 1- (4-tKa^/7a=^) ^/U-3- (3-=hP7 x 
~ 1 ' 3-i?tKB^*^/ [4, 5-b] fc°y ^-2-;^ (ffrfrfc 
#■§•7 9) 



: 2 


1 4 


~2 1 5 


. 5t 


-NMR 


(DMSO- d 6 ) 


5. 


0 5 


(2H, 


s) 


6 - 


7 3 


(2H, 


d) 


7. 


1 9 


( 1 H, 


d d) 


7. 


2 7 


(2H, 


d) 


7. 


5 9 


(1 H, 


d d) 


7. 


8 6 


(1 H, 


t) 


8. 


0 3 


( 1 H, 


d d) 


8. 


2 7 


( 1 H, 


d d d) 


8. 


3 3 


( 1 H, 


d d d) 
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8. 7 4 (1H, t) 

9. 4 5 ( 1 H, s) 
I R (KB r ) cm" 1 : 

3 4 3 6, 1 6 9 4, 1 6 1 9, 1 5 2 0, 1 4 5 3, 1 40 8, 
1 3 5 2. 
MA S S : E I 3 6 2 (M~) 
[5felfc«7 7] 3- (3-7t^7x^U) - l- (4-7^/7^) > 
*f-)V-\, 3-i?fcKnxf*^y [ 4> 5 _ b] y? ]}i ? > _ 2 -* > 
■§•8 0) 

mp : 1 89t 
'H-NMR (DMSO-d«) 6 : 
2. 6 3 (3H, s ) 
4.9 6 (2H, s) 

5. 10 (2H, b r s) 

6. 5 2 (2H, d t) 

7. 12 (2H, d t) 
7. 14 ( 1 H, d d) 
7. 5 5 ( 1 H, d d) 
7. 7 1 (1 H, t) 

7. 9 7~8. 0 4 (3H, m) 

8, 2 9 (1 H, t) 
I R (KB r) cm" 1 : 

1705, 16 8 2, 1617, 1518, 1 4 58. 
MA S S : E I 3 5 8 (M*) 

[^;6fe0iJ 7 8 ] l- (4-7$;7^) ^^ /W _ 3 _ (3-^h*^*su# 

—W^—M -1, [4, 5-b] 

1) 
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mp : 1 5 2°C 

1 H-NMR (DMSO-d «s) 6 : 



1 . 


3 4 


(3H, 


t) 


4. 


3 6 


(2H, 


q) 


4. 


9 6 


(2H, 


s) 


5. 


1 0 


(2H, 


s) 


6. 


5 3 


(2H, 


d t ) 


7. 


1 2 


(2H, 


d t) 


7. 


1 4 


( 1 H, 


d d) 


7. 


5 5 


( 1 H, 


d d) 


7. 


7 1 


( 1 H, 


t) 


7. 


9 7 


~8. 0 6 (3H, m) 


8. 


3 3 


( 1 H, 


t) 



I R (KB r ) cm" 1 : 

3 3 5 1, 1 7 0 9, 1 6 2 0, 1 5 2 0, 1 4 6 0. 
MA S S : E I 3 8 8 (M" 4 ") 
[HJ60iJ7 9] 2- (4-~bn7^zL,u) ^--3- (3--hn7i^) 
-3H-^$^/ (4, 5-b] (fc£*»-9-3 8) 

mp : 1 8 Ot 
1 H-NMR (DMSO-d «) 5 : 



7, 


4 4 


(1 H, 


d d) 


7. 


6 8 


(2H, 


d t ) 


7. 


8 9 


(1 H, 


t) 


8. 


1 2 


(1 H, 


d d d) 


8. 


1 5 


(2H, 


d t ) 


8. 


2 1 


( 1 H, 


d d) 


8. 


3 6 


( 1 H, 


d d) 


8. 


3 9 


( 1 H, 


d d d) 
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8. 5 6 ( 1 H, t ) 
I R (KB r ) cm"': 

3 0 87, 1597, 1557, 1520, 1347. 
MA S S : E I 3 9 3 (M~) 
[^J£0IJ8O] 1- (4-7 5;7x^) ^^ /U -3- (3-T-t^vUT5 / 
-7z^-;V) -1, 3-v^t Ko-r [4, 5 - b ] fc* V 'y V- 2 (<fb 

8 2) 

m p : T^:/^y 7 x 
1 H — NMR (DMSO-d«) 6 : 



2. 


0 6 


(3H, 


s) 


4. 


9 4 


(2H, 


s) 


5. 


2 5 


(2H, 


b r) 


6. 


5 3 


(2H, 


brd) 


7. 


1 1 


(2H, 


brd) 


7. 


1 2 


(1H, 


d d) 


7. 


3 3 


( 1 H, 


d d d) 


7. 


4 5 


( 1 H, 


t) 


7. 


5 4 


(1 H, 


d d) 


7. 


6 4 


( 1 H, 


d d d) 


7. 


9 0 


(1 H, 


t) 


7, 


9 5 


( 1 H, 


d d) 


1 0 


. 1 


5 (1 H, b r s) 



I R (KB r ) cm' 1 : 

3 3 8 1, 1 7 0 1, 1 6 1 1, 1 5 6 1, 1 4 9 7. 
MASS: FAB 3 7 4 (MH + ) 
CSIJfe^l8l] 1- (4-7?/7i-^) p<^vu_3_ O-^j^jz/i, 

) -l, (4, 5-b] try 2-*> ut&m&^- 

8 3) 
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mp : 2 24~2 2 7t 
1 H-NMR (DMSO-ds) 6 : 



4. 


9 5 


(2H, 


s) 


5. 


1 0 


(2H, 


b r s ) 


6. 


5 2 


(2H, 


d) 


7. 


1 2 


(2H, 


d) 


7. 


1 7 


(1 H, 


d d) 


7. 


5 7 


(1 H, 


d d) 


7. 


7 7 


( 1 H, 


t) 


7 . 


8 9 


(1 H, 


d t) 


8. 


0 0 


(1 H, 


d d) 


8. 


1 2 


~8 . 1 


7 (1H, m) 


8. 


2 7 


(1 H, 


t) 



I R (KB r) cm' 1 : 

2 2 3 0, 1 7 0 9, 1 6 3 2, 1 5 2 0, 1 4 8 9. 
MA S S : E I 3 4 1 (lVT) 
CHJfStfiJ 8 2 ] 1- (4-7 5y7x^) ^,u_ 3 _ (3-^ D ^7i-;U 
) -1, [4, 5-b] t°V i>^-2-*> «L-£^#-§- 

84) 

mp:2 19~222 t C (ftM) 
1 H-NMR (DMSO-d*) 5 : 

4. 8 9 (2 H, s ) 

5. 0 7 (2H, b r s) 

6. 5 1 (2H, d) 
7.11 (2H, d) 

7. 14 ( 1 H, d d) 
7. 5 2 ( 1 H, t ) 
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7. 5 4 ( 1 H, d d) 
7. 6 3 (1H, d d d) 
7. 80 (1H, ddd) 
7. 9 5~8. 0 0 (2H, m) 
I R (KB r) cm" 1 : 

1 7 1 3, 1 6 3 0, 1 5 2 0, 1 4 8 7. 
MA S S : E I 3 9 5 (M~) 
[«t«8 3] 1- (4-7?/7x^) ^^ U -3- ( 3 --)KK7xr 
-1, 3-v?tKn^;^ [4, 5-b] ({bg-fes 
■^-8 5) 

mp:2 4 9~251t (#8?) 
'H-NMR (DMSO-d «) 6 : 

4. 9 3 (2H, s) 

5. 0 9 (2H, b r s) 

5. 9 1 (2H, b r s) 

6. 5 2 (2 H, d) 
7.0 9 (2H, d) 

7. 11-7. 13 ( 1 H, m) 
7. 18 ( 1 H, ddd) 

7. 3 7 ( 1 H, t) 
7. 4 5 (1 H, ddd) 
7. 5 3 ( 1 H, d d) 
7. 7 1 ( 1 H, t) 

7. 9 5 ( 1 H, d d) 

8. 76 (1H, brs) 
I R (KB r) cm"' : 

1 7 1 7, 1 6 1 5, 1 5 9 0, 1 5 6 0, 1 4 9 8. 
MA S S : E I 3 7 4 (M*) 
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[HJfe0!l8 4] 1- (4-7577x^;U) ^ ^vU- 3 - ( 3 - h U 7sUstv * 
?-)V7 -1, 3-^fc KW $^>y [4, 5-b] 2-*^ 

mp : 154-15 5t 
* H-NMR (CD C 1 3) S : 



3. 


7 1 


(2H, b r s ) 




5. 


0 3 


(2H, s) 




6. 


6 6 


(2H, d) 




6. 


9 8 


~ 7. 0 6 (1 H, 


m) 


7. 


1 5 


~ 7. 2 4 (3H, 


m) 


7. 


6 0 


~7. 7 0 (2H, 


m) 


8. 


0 0 


~8. 0 9 (2H, 


m) 


8. 


1 5 


( 1 H, b r s ) 





I R (KB r ) c m" 1 : 

34 2 2, 3 3 4 7, 1 7 09, 1 6 1 5, 1 5 2 0, 1 4 9 5. 
MA S S : E I 3 8 4 (M + ) 
[^J&01J8 5] 1- (4-7^/7x^;H * 3 - (3-7;Utn7i- 

;V) -1, 3-^tKn^$^/ (4, 5-b) \?V 2-*^ (ib^# 

•§•8 7) 

mp : 1 7 5 ~ 1 7 7"C 
* H-NMR (CDC 1 3 ) 6 : 
3. 7 0 (2H, b r s) 

5. 0 2 (2H, s) 

6. 6 5 (2H, d) 

6. 9 9 (1 H, d d) 

7. 03~7. 12 (1H, m) 
7. 13 — 7. 22 (3H, m) 
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7. 44 — 7. 54 (1 H, m) 

7. 5 7-7. 67 (2H, m) 

8. 0 4 ( 1 H, d d) 
I R (KB r) c m" 1 : 

3 3 9 3, 3 3 3 7, 1 7 1 3, 1 6 44, 1 6 1 3, 1 5 1 8, 
1 4 9 5. 
MAS S : E I 3 3 4 (M + ) 
[^2£0>J8 6] 1- (4-7?y7i^) ^^vi,_3_ (3-.^f;P75y 
) 3-/tKn^>;^/ (2, 3-b] (ft 

8 8) 

mp : 2 1 5 — 2 1 7°C 
'H-NMR (DMSO-d«) 6 : 
3. 0 1 (6H, s) 
5. 18 (2H, s) 
7. 12 ( 1 H, d d) 
7. 1 9-7. 2 3 (1 H, m) 
7. 3 2 (2H, d) 
7.5 0 (2H, d) 
7. 5 1-7. 6 2 (4H, m) 
7. 9 9 ( 1 H, d d) 
10. 1 (2H, b r s) 
I R (KB r) cm"' : 

3 3 2 0, 1 7 1 3, 1 6 1 3, 1 5 1 2, 1 4 5 2, 1 4 0 6. 
MA S S : E I 3 5 9 (M~) 
[HJfetflJ 8 7 ] 3- (3-* Y^r\/y ^=-)V) -2- ( 4 - fc* V i?A») ^-3 
H->(^yi/ (4, 5-b] WJls (MSf3 9) 

mmm 2 iztimo&m t mm^mx\ wMit&m&mt. 

mp : 141~142t 
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' H-NMR (DMSO-d«) 5 : 
3. 76 (3H, s) 
7. 1 0~7. 18 (3H, m) 

7. 37-7. 51 (4H, m) 

8. 19 ( 1 H, d d) 
8. 3 6 (1H, d d) 
8. 4 8 (2H, d d) 

I R (KB r ) c m - * : 

1 5 9 9, 1 5 7 2, 1 4 9 5, 1 44 5, 1 2 6 2. 
MASS: FAB 3 3 5 (MH + ) 
CmS#iJ8 8] 3- O-^W^yi^) -2- (4-fc 0 y^W) =f-Jr 
-3H — <%?y [4, 5-b) tfyv?^ (ft^M^4 0) 

mmm 2 ^mm^m t mm^mx\ mmik^mzm^ 

mp : 1 6 9~ 1 7 It 
*H-NMR (DMSO-d«) 8 : 
2. 6 5 (3 H, d) 
6. 0 3 ( 1 H, q) 

6. 5 9~6. 72 (3H, m) 

7. 2 6 (1 H, t) 
7. 3 7 ( 1 H, d d) 

7. 4 9 (2H, d) 

8. 15 ( 1 H, d d) 
8. 3 3 ( 1 H, d d) 
8. 5 1 (2H, d) 

I R (KB r ) cm-': 

3 3 7 2, 1 6 1 5, 1 5 9 0, 1 5 7 0, 1 5 2 8, 1 4 5 1, 
1435, 1266. 
MA S S : E I 3 3 3 (M~) 
[HJgtflJ 8 9 ] 1- [4- Wy7*n^;^-;l/7?y) ~7 *.—>V\ jH^As 
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-3- (3--M7x-;U) -l, 3-^tFo^?y/ (4, 5-b] \*V 

mp : 144~145 C C 
'H-NMR (DMSO-d«) 6 : 



1 . 


0 7 


(6 H, 


d) 




2. 


5 6 


(1 H, 


s e 


P t 


5 . 


1 1 


(2 H, 


s) 




7 . 


1 8 


(1 H, 


q) 




7. 


3 7 


(2H, 


d) 




7. 


5 6 


(1 H, 


q) 




7. 


5 8 


(2 H, 


d) 




7. 


8 7 


(1 H, 


t) 




8. 


0 3 


(1 H, 


q) 




8. 


2 7 


(1 H, 


d d 


d) 


8. 


3 0 


(1 H, 


d d 


d) 


8. 


7 5 


(1 H, 


t) 




9. 


8 4 


(1 H, 


s) 





I R (KB r) cm" 1 : 

3 3 7 6, 1 7 2 0, 1 6 1 5, 1 6 0 3, 1 5 4 0. 
MASS: FAB 4 3 2 (MH + ) 
[*K0!I9O] 3- (3-^f;V75;7x^) -2- {4-\*Vi?M f- 

t-3H-^;yy [4, 5-b) try^ (fb^#^4i) 
mmm 2 iciagco^&i ra«/«c*«fe-c. mm<t&to*mz 0 

mp : 1 3 8~ 1 3 9t 
1 H-NMR (DMSO-d 6 ) 6 : 
2. 8 8 (6 H, s ) 
6. 7 3~6. 8 0 (2H, m) 
6. 8 6 ( 1 H, d d) 
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7. 3 2-7. 4 0 (2H, m) 
7.4 7 (2H, d) 

8. 1 7 ( 1 H. d d) 
8. 3 4 ( 1 H, d d) 
8. 4 9 (2H, d) 

I R (KB r ) cm' 1 : 

1 6 09, 1 5 70, 1 5 0 9, 1 42 2, 1 40 8, 1 2 84, 
1 2 6 6. 
MA S S : E I 3 4 7 (M~) 
[Hi6#)9 1] 1- [4- U $^*>Vt£=.)VT ^ ;) -7=.->v-\ 
(3--hn^^-^) -1, Ka-f 5^/ [4, 5-b] WJls- 

2-*>> Wk**»»9 1) 

mp : 209-210^ 
1 H-NMR (DMSO-ds) 8 : 
2. 9 7 (3H, s) 
5. 13 (2 H, s ) 
7. 19 (2 H, d) 
7. 18~7. 22 (1H, m) 
7. 4 2 (2H, d) 
7. 6 0 ( 1 H, q) 

7. 8 7 ( 1 H, t ) 

8. 0 4 ( 1 H, d d) 
8. 2 7 ( 1 H, d d d) 
8. 33 (1H, ddd) 

8. 7 5 ( 1 H, t ) 

9. 7 6 ( 1 H, t ) 
I R (KB r ) cm"*: 

3245, 1717, 1617, 1532. 
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MASS: FAB 44 0 (MH + ) 
imMm9 2] 1- (4-^^/U7^7x^) (3--b 
n7x=;V) -1, Kn-f [4, 5-b] fc^v^>— 2 ( 

ioi) 

mp : 220-22 2*C 
1 H-NMR (DMSO-d 6 ) 6 : 
5. 16 (2 H, s ) 
7. 2 0 (1H, q) 
7.4 4 (2H, d) 
7. 4 5-7. 6 3 (4H, m) 
7. 76 (2H, d) 
7. 8 7 (1 H, t) 

7. 8 8~7. 9 5 (2H, m) 

8. 0 5 ( 1 H, q) 

8. 28 (1H, ddd) 
8. 3 5 (1 H, ddd) 
8. 7 7 (1 H, t) 
10. 2 7 ( 1 H, s ) 
I R (KB r) cm- 1 : 

3 34 9, 1 7 2 8, 1 6 5 7, 1 6 1 3, 1 6 0 1, 1 5 2 6. 
MASS: FAB 4 6 6 (MH + ) 
[^J£#t|9 3] 1- [4- (N-T-fe^vU-N-^A-T? J ) 7 ^ 
(3--hP7i-;V) -1, Kn^;y/ (4, 5-b] If 

Uv?y-2-ty (fc^«#*9 0) 

mp : 140~14lt 
1 H-NMR (DMSO-ds) 8 : 
1. 7 6 (3H, b r s) 
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3. 


1 2 


(3H, 


s) 


5. 


2 1 


(2H, 


s) 


7. 


2 1 


( 1 H, 


q) 


7. 


3 3 


(2H, 


d) 


7. 


5 0 


(2H, 


d) 


7. 


6 5 


(1 H, 


q) 


7. 


8 7 


(1 H, 


t) 


8. 


0 6 


(1 H, 


q) 


8. 


2 8 


(1 H, 


d d d) 


8. 


3 4 


(1H, 


d d d) 


8. 


7 6 


( 1 H, 


t) 



I R (KB r ) cm- 1 : 

1 7 2 6, 1 6 6 9, 1 6 5 5, 1 6 1 3, 1 5 3 4. 
MASS: FAB 418 (MH + ) 

4] 1- (4-^f/U7;;7x-^) ^,v_ 3 _ ( 3 -^ 7 ; 7 
-l, [4, 5-b] hT!Ji?ls-2-*'l' tffrg- 

*#■§■ 9 3 ) 

mp : 186-18 8^ 
1 H-NMR (DMSO-d«) 6 : 



2. 


6 3 


(3H, 


d) 


4. 


9 9 


(2H, 


s) 


5. 


6 8 


( 1 H, 


q) 


6. 


4 9 


(2H, 


d) 


7. 


1 2 


(2H, 


d) 


7. 


1 6 


( 1 H, 


d) 


7. 


5 6 


( 1 H, 


d d) 


7. 


7 7 


(1 H, 


t) 


7. 


8 9 


( 1 H, 


d t) 
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8. 0 0 ( 1 H, d d) 
8. 15 (1 H, d d d) 
8. 2 7 (1H, d) 
I R (KB r ) cm-: 

3 2 6 0, 2 3 6 3, 1 7 0 9, 1 4 5 6, 1 4 2 9, 1 2 3 7, 
116 3. 
MA S S : E I 3 5 5 (M + ) 
[^8S0!|95] 1- (4-TirfvUT5 J ~7 ^~>V) 

-l, [4, 5-b) ¥V ¥>--2-*> {it 

9 2 ) 

mp : 218-21 9 <C 
1 H-NMR (DMSO-d«) 5 : 



2. 


0 2 


(3H, 


s) 


5. 


1 0 


(2H, 


s) 


7. 


1 7 


(1 H, 


d d) 


7. 


3 6 


(2H, 


d) 


7. 


5 5 


(2H, 


d) 


7. 


5 6 


( 1 H, 


d d) 


7. 


7 8 


(1 H, 


t) 


7. 


9 0 


(1H, 


d t) 


8. 


0 2 


(1 H, 


d d) 


8. 


1 6 


(1 H, 


d d d) 


8. 


2 8 


(1H, 


t) 


9. 


9 4 


(1 H, 


b r s) 


I R (KB r ) 


c m" 1 





3 4 0 8, 2 2 2 8, 1 7 1 8, 1 6 9 3, 1 5 2 9, 1 4 5 8, 
115 7. 
MA S S : E I 3 8 3 (M + ) 
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[HJfetfiJ 9 6 ] 1- (4 -T-fer^A-T 5 7 ~7 * =f-)\>- 3 - (3-^od 

-1, 3-v?t Ko-Y 5 [4, 5-b] £">/ v^- 2 (ft 

sura 4 kk*<& mmttm-c. 

mp : 1 2 6~ 1 2 7t 
1 H-NMR (CDC 1 3 ) 6 : 



2. 


1 4 


(3H, s) 




5. 


0 9 


(2H, s) 




7. 


0 0 


( 1 H, d d) 




7. 


1 4 


( 1 H, d d) 




7. 


2 8 


~7. 4 0 (4H, 


m) 


7. 


4 2 


~7. 5 2 (3H, 


m) 


7. 


6 9 


~ 7 . 7 4 ( 1 H, 


m) 


7. 


8 4 


(1H, t) 




8. 


0 5 


( 1 H, d d) 





I R (KB r ) cm"' : 

3 3 1 9, 1 6 9 2, 1 6 0 3, 1 5 3 6, 1 5 1 6. 
MAS S : E I 3 9 2 (M + ) 
[HJfe#'J9 7] 1- (3-?nu? 
-1, 3-i?t Kd-<5^/ (4, 5-b] ¥V i/>-2-*^ 
^#•§•9 5) 

mp:131~132t; 
1 H-NMR (CDC 1 3) 6 : 

2. 8 1 ( 3 H, s ) 

3. 6 5~3. 9 0 ( 1 H, b r s) 

5. 2 0 (2 H, s ) 

6. 5 7 (2 H, d) 
6. 9 9 (1 H, d d) 
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7. 1 7 ( 1 H, d d) 

7. 2 3 ( 1 H, d) 

7. 3 3~7. 38 (IH.m) 

7. 4 5 ( 1 H, t) 

7. 70-7. 74 (1H, m) 

7. 8 5 ( 1 H, t) 

8. 0 2 ( 1 H, d d) 
I R (KB r ) cm" 1 : 

3 3 9 3, 1 7 1 7, 1 6 1 7, 1 5 9 0, 1 5 3 2. 
MAS S : E I 3 6 4 (M + ) 
W*«9 8] 1- (4-7tf;U7?y7 I ^) * *f-,\,~ 3 - 

/l") -1, 3-^tKn^?y>; (4, 5-b] 2-ir> ( 

<fc^«5#*9 6) 

mp : 222~22 4t 



1 H-NMR (DMSO-d«s) 5 : 


2. 


0 2 (3H, 


s) 


2. 


6 3 (3H, 


s) 


5. 


1 0 (2H, 


s) 


7. 


15 ( 1 H, 


q) 


7. 


3 6 (2H, 


d) 


7. 


5 4 ( 1 H, 


q) 


7. 


5 6 (2H, 


d) 


7. 


7 2 ( 1 H, 


t) 


7. 


9 5~8. 05 (3H, m) 


8. 


3 0 ( 1 H, 


t) 


9. 


9 5 ( 1 H, 


s) 



I R (KB r) cm-' : 



336 4, 1707, 1682. 
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MASS : FAB 40 1 (MH + ) 

1- (4-^f/U7?/7i-/l/) ^^vl— 3- (3-Ti?5vV 
7*.=.>V) -1, [4, 5-b) fyi?>-2-tV (it 

mp : 163-16 4t 
'H-NMR (DMSO-d 6 ) 8 : 



2. 


6 3 


(3H, 


s) 


2. 


6 4 


(3H, 


d) 


4. 


9 8 


(2H, 


s) 


5. 


6 6 


( 1 H, 


q) 


6. 


4 9 


(2H, 


d) 


7. 


1 4 


(1H, 


q) 


7. 


2 0 


(2H, 


d) 


7. 


5 6 


(1H, 


q) 


7. 


7 1 


(1 H, 


t) 


7. 


9 0 


~~ 8 . 0 5 


8. 


2 9 


( 1 H , 


t) 



I R (KB r) cm" 1 : 

3 3 8 2, 2 9 3 0, 1 7 0 5, 1 6 8 6, 1 6 1 9. 
MASS : FAB 3 7 3 (MH + ) 
[H1&01.J1.O 0] 1- [2- (4-75/7i oc^yw] -3- (3 h 
n7x=^) -1, 3 -*JK Ka-f 5 ?V [4, 5-b] fcT V 2 ( 

{t&m&^-s 9) 

mp : 191~195t; 
"H-NMR (DMSO-d«) 8 : 
2. 8 2~2. 8 8 (2H, m) 
4. 0 4~4. 1 0 (2H, m) 



- 98 - 



WO 99/57103 PCT/JP99/02309 

4. 8 7 (2H, s ) 

6. 46 (2H, d) 

6. 9 0 (2H, d) 

7. 18 ( 1 H, d d) 
7. 5 7 (1 H, d d) 

7. 8 5 ( 1 H, t ) 

8. 0 1 ( 1 H, d d) 

8. 24~8. 30 (2H, m) 
8. 6 9 (1 H, t) 
I R (KB r ) cm"': 

1 6 9 8, 1 5 3 0, 1 5 1 6, 1 4 3 9, 1 40 6, 1 3 4 7. 
MAS S : E I 3 7 5 (M + ) 
[^WJlOl] 1- (4-*;l/?^7$/7i^) ^^_ 3 _ (3_-j> 
B7x=A) -1, [4, 5-b] tfy v>>-2-;*->- ( 

ft^Wt9 8) 

mp:217~219°C 
1 H-NMR (DMSO-d^) 6 : 
5.12 (2H, s) 
7. 1 6 (1 H, q) 
7. 3 8 (2H, d) 
7, 5 0~7. 6 3 (3H, m) 

7. 8 4 (1 H, t) 

8. 0 3 ( 1 H, q) 

8. 2 0~8. 4 0 (3H, m) 

8. 7 7 ( 1 H, t) 

9. 9 2 ( 1 H, s ) 
I R (KB r ) cm' 1 : 

3 3 4 5, 1 7 1 5, 1 6 9 3, 1 6 1 3, 1 5 3 3. 
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MAS S : F AB 3 9 0 (MH + ) 

Lmmmio2i 1- [4- (hy7;^P7tw^) y^=.,v\ 

-3- (3-=hB7x^l/) -1, 3-i?tKn/f§yy [4, 5-b) tfU 



mp : 


2 2 0 


~221t 


1 H-NMR 


(DMSO- d «) 6 


5. 


1 8 


(2H, 


s) 


7. 


1 9 


( 1 H, 


q) 


7. 


4 8 


(2H, 


d) 


7. 


5 7 


( 1 H, 


q) 


7. 


6 5 


(2H, 


d) 


7. 


8 7 


( 1 H, 


t) 


8. 


0 5 


( 1 H, 


q) 


8. 


2 8 


( 1 H, 


d d d) 


8. 


3 4 


(1 H, 


d d d) 


8. 


7 6 


(1 H, 


t) 


1 1. 


2 8 


( 1 H, 


s) 



I R (KB r) cm"' : 

3 3 3 0, 1 7 3 2, 1 6 1 5, 1 5 5 9, 1 5 2 0. 
MASS: FAB 4 5 8 (MH + ) 

immmi o3i 1- [4- a,txs) -7^=.^ 

- (3-=hn7i-/0 -l, Kn^?^/ (4, 5-b) if]} i/> 

- 2 Uk&®}&-& 10 0) 

mp : 1 94~1 95t 
'H-NMR (DMSO-d«0 6 : 
1 . 0 6 (3 H, t ) 
2.2 9 (2H, q) 
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5. 


1 1 


(2H, 


s) 


7. 


1 8 


( 1 H, 


q) 


7. 


3 7 


(2H, 


d) 


7. 


5 5 


(1 H, 


q) 


7. 


5 7 


(2H, 


d) 


7. 


8 6 


( 1 H, 


t) 


8. 


0 3 


( 1 H, 


q) 


8. 


2 7 


(1 H, 


d d) 


8. 


3 3 


(1 H, 


d d) 


8. 


7 6 


( 1 H, 


t) 


9. 


8 6 


( 1 H, 


s) 


I R (KB r ) 


c m" 1 





3 3 8 2, 1 7 2 5, 1 6 1 3, 1 6 0 1, 1 5 3 3. 
MASS: FAB 418 (MH + ) 
[2ilfe0l.ll 0 4] 1- (4-^uy^75 ;-7=.-)V) (3 - - h 

o7iz;l.) -i, [4, 5-b] tfy^-2-t> ( 

flS^*#* 10 4) 

$Jft£l 4 tciaife^^rffi t WMItfcifrtfc-c, trams*****. 

mp : 202-20 3t 
1 H-NMR (DMSO-d«) 5 : 



0. 


8 8 


(3H, 


t) 


1 . 


3 0 


(2H, 


t q) 


1 . 


5 4 


(2H, 


t t ) 


2. 


2 8 


(2H, 


t) 


5. 


1 1 


(2H, 


s) 


7. 


1 8 


(1H, 


d d) 


7. 


3 6 


(2H, 


d) 


7. 


5 7 


(2H, 


d) 


7. 


5 8 


( 1 H, 


d d) 
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7. 8 7 (1 H, t) 

8. 0 3 ( 1 H, d d) 
8. 27 (1H, ddd) 
8. 3 3 (1 H, d t) 

8. 7 5 (1H, t) 

9. 8 8 ( 1 H, b r s) 
I R (KB r) cm' 1 : 

3 0 7 1, 2 9 3 0, 2 3 6 1, 1 7 2 2, 1 6 6 0, 1 5 4 0, 1 3 

5 0. 

MA S S : E I 4 4 5 (M + ) 

immmi 0 5i 1- [4- (n-t±^-^-^^^t^ /) 

-3- {3-*ua7 = =.ju) - 1, 3-^fc Kn>T C4, 5-b) t°y 

V>-2-*> (ft^Mtl0 5) 

mp : 1 4 7~ 1 4 9t 
* H-NMR (DMSO-d 6 ) 8 : 



1 . 


7 5 


(3H, 


s) 


3. 


1 2 


(3H, 


s) 


5. 


1 9 


(2H, 


s) 


7. 


1 7 


( 1 H, 


d d) 


7. 


3 2 


(2H, 


d) 


7. 


4 8 


(2H, 


d) 


7. 


5 1 


(1 H, 


d d) 


7. 


6 0 


(1 H, 


t) 


7. 


6 3 


(1 H, 


d d) 


7. 


7 7 


( 1 H, 


ddd) 


7. 


8 9 


( 1 H, 


t) 


8. 


0 2 


(1 H, 


d d) 



I R (KB r) cm"' 
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2341, 1726, 1670, 1 589, 1487, 1404. 
MASS: EI 4 0 6 (M + ) , 4 08 (M +2 ) 

immmioe] 1 - (4 — ry^HJ/wr^y y^-ju) ^,p- 3 _ (3- 

-Ho^x^V) -l, 3-i?th'n^5^/ [4, 5-b) 
> (fll'&ft*-^- 10 6) 

mp : 141~143t 
1 H-NMR (DMSO-ds) 6 : 



0. 


9 1 


(6H, 


d) 


2. 


0 5 


( 1 H, 


q t) 


2. 


1 6 


(2H, 


d) 


5. 


1 1 


(2H, 


s) 


7. 


1 8 


(1 H, 


d d) 


7. 


3 7 


(2H, 


d) 


7. 


5 7 


(2H, 


d) 


7. 


5 8 


( 1 H, 


d d) 


7. 


8 7 


(1 H, 


t) 


8. 


0 4 


(1 H, 


d d) 


8. 


2 7 


(1H, 


d d d) 


8. 


3 4 


( 1 H, 


d t) 


8. 


7 5 


(1 H, 


t) 


9. 


8 6 


(1 H, 


b r s) 


I R (KB r) 


c m 





3 3 2 3, 1 7 2 6, 1 6 6 8, 1 5 9 9, 1 5 2 5, 1 4 1 7, 1 3 

5 0. 

MAS S : E 1 4 4 5 (M + ) 
[^6£#J10 7] 1- (4 - N- n^#^*;Vj)f-^7 y 7x^1,) ?t 
f-jV- 3 - (3--ho7x-;W) -1, [4, 5-b) 

try 5^-2 (UWfio7) 
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mp : 203-20 6 t: 
'H-NMR (DMSO-de) 5.: 



1 . 


0 2 


~ 1 . 9 1 ( 1 OH, m) 


2. 


1 8 


~2. 3 6 (1 H, m) 


5. 


1 1 


(2H, 


s) 


7. 


1 8 


(1 H, 


d d) 


7. 


3 6 


(2H, 


d) 


7. 


5 4 


( 1 H, 


d d) 


7. 


5 8 


(2H, 


d) 


7. 


8 6 


( 1 H, 


t) 


8. 


0 3 


(1 H, 


d d) 


8. 


2 7 


( 1 H, 


d d d) 


8. 


3 4 


(1H, 


d d d) 


8. 


7 5 


( 1 H, 


t) 


9. 


8 1 


( 1 H, 


b r s ) 



I R (KB r ) cm- 1 : 

3 3 2 1, 2 9 2 6, 1 7 2 2, 1 6 6 0, 1 5 3 0, 1 4 1 4, 1 3 

5 2. 

MAS S : E I 4 7 1 (M + ) 
C^i&fliJ 1 0 8 ] 1- (4 -N-->^ n^>^/U;fr/M?-^T5 J 7^=. ;V) > 
f*-3- (3--hD7x^) - l, 3-v^fc KD'C [4, 5-b] 

\fVi^^-2-7t> (fc&Mtft-g- 1 0 8 ) 

mp : 178-18 OX: 
*H-NMR (DMSO-d<s) 6 : 

1. 4 2~ 1 . 92 (8H, m) 

2. 6 3~2. 8 4 (1 H, m) 
5. 1 1 (2H, s) 
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7. 


1 8 


(1 H, 


d d) 


7. 


3 7 


(2H, 


d) 


7. 


5 5 


( 1 H, 


d d) 


7. 


5 8 


(2H, 


d) 


7. 


8 6 


( 1 H, 


t) 


8. 


0 4 


( 1 H, 


d d) 


8. 


2 7 


(1 H, 


d d d) 


8. 


3 3 


(1 H, 


d d d) 


8. 


7 5 


( 1 H, 


t) 


9. 


8 7 


( 1 H, 


b r s) 



I R (KB r ) cm' 1 : 

3 3 1 0, 2 9 5 1, 1 7 3 2, 1 6 6 1, 1 5 2 5, 1 4 1 4, 1 3 

5 0. 

MAS S : E I 4 5 7 (M + ) 
[^601J 1 0 9 ] 1- [4- (N-T1T^VP-N-3L^VWT$ S) 7 * 
(3-- -i, 3-^tKn^5^ [4, 5-b) 

t?i)if>-2-*>> Ub£4b**i 09) 

mp:131~134 c C 
' H-NMR (DMSO-d*) 5 : 



0. 


9 7 


(3H, 


t) 


1 , 


7 0 


(3H, 


s) 


3. 


6 1 


(2H, 


q) 


5. 


2 2 


(2H, 


s) 


7. 


2 1 


( 1 H, 


d d) 


7. 


2 8 


(2H, 


d) 


7. 


5 1 


(2H, 


d) 


7. 


6 5 


(1 H, 


d d) 


7. 


8 7 


( 1 H, 


t) 
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8. 0 6 (1 H, d d) 
8. 28 (1H, ddd) 
8.. 35 (1H, ddd) 
8. 7 6 (1 H, t) 
I R (KB r ) cm-': 

1 7 2 0, 1 6 5 9, 1 6 1 0, 1 5 2 9, 1 4 5 6, 1 4 0 6, 1 3 

5 2. 

MAS S : E I 4 3 1 (M + ) 
[Ii«H0] 1- [4- (N-T-tr^^-N-n-^ufcVVTS:/) 7x = 
/W] *9-A>-3- (3--hD7x^V) -l, Kn^ $ [4, 5 

-b] tfUv?^-2-^-^ (^^#-8-110) 

mp : 1 6 7~ 1 6 8t 
1 H — NMR (DMSO-d«) 6 : 



0. 


7 9 


(3H, 


t) 


1 . 


3 7 


(2H, 


q t) 


1 . 


7 0 


(3H, 


s) 


3. 


5 4 


(2H, 


t) 


5. 


2 2 


(2H, 


s) 


7. 


2 1 


(1H, 


d d) 


7. 


2 9 


(2H, 


d) 


7. 


5 1 


(2H, 


d) 


7. 


6 6 


( 1 H, 


d d) 


7. 


8 7 


( 1 H, 


t) 


8. 


0 6 


( 1 H, 


d d) 


8. 


2 8 


(1 H, 


ddd) 


8. 


3 5 


(1 H, 


ddd) 


8. 


7 6 


(1 H, 


t) 



I R (KB r ) cm- 1 : 
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1 7 3 2, 1 6 5 1, 1 6 1 0, 1 5 3 2, 1 4 9 1, 1 4 54, 1 3 

5 1 . 

MAS S : E I 4 4 5 (M + ) 

IMMWi i i] l- [4- (N-r-fe^u-N-^y^D -7^=. 

>V\ ^A—3- (3--hn7x^) - 1, 3-^fcKn^>;^ ( 4 , 5 

-b] vv*s>-2-*> (it&mw^i 1 1) 



m p : 1 


5 4 


~ 1 5 5 °C 


1 H-NMR 


(DMSO- d «) 6 : 


0. 


9 4 


(6H, 


t) 


1 . 


5 8 


(3H, 


s) 


4. 


7 9 


(1 H, 


t) 


5. 


2 4 


(2H, 


s) 


7. 


2 0 


(1 H, 


d) 


7. 


2 2 


(2H, 


d) 


7. 


5 1 


(2H, 


d) 


7. 


6 2 


( 1 H, 


d d) 


7. 


8 7 


( 1 H, 


t) 


8. 


0 6 


(1 H, 


d d) 


8. 


2 9 


(1 H, 


d d d) 


8. 


3 6 


(1H, 


d d d) 


8. 


7 7 


( 1 H, 


t) 



I R (KB r) cm"' : 

2 9 7 4, 1 7 2 9, 1 6 5 1, 1 5 2 3, 1 4 8 3, 1 4 5 6, 1 3 
8 2, 1 3 5 4. 

MA S S : E I 4 4 5 (M + ) 
[3**09112] 1- [4- (N-- f y^yyW-N-^fvUT?/) 7 =.=.jv 
] ^f;V-3- (3-zhn7x^U) -l, 3-^tKD'T5^/ (4, 5- 
b] WS>-2-*^ Mb^tfcS-li-l 1 2) 



-107 - 




WO 99/57103 PCT/JP99/02309 

mp : 162~16 3X: 
1 H-NMR (DMSO-d«) 6 : 
0.9 0 (6H, d) 

2. 4 2 (1 H, b r s) 

3. 1 1 (3H, s) 
5. 2 2 (2H, s) 
7. 2 2 ( 1 H, d d) 
7.3 2 (2H, d) 
7. 5 2 (2H, d) 
7. 6 7 ( 1 H, d d) 

7. 8 7 (1H, t) 

8. 0 6 ( 1 H, d d) 
8. 2 8 ( 1 H, d d d) 
8. 3 5 ( 1 H, d d d) 
8. 7 6 (1 H, t) 

I R (KB r ) c m" 1 : 

2 9 6 9, 1 7 2 2, 1 6 5 5, 1 5 2 9, 1 4 5 8, 1 4 2 9. 1 3 

8 3. 

MA S S : E I 4 4 5 (M + ) 

1 3] 1- [4- (N-^ ?>X/\s&-;U-N-*^;UTi y ) "7^ 
=./V0 3- (3--hn7x^) -1, 3-i?tKn^^i/ [4, 

5-b] bfyy>-2-ty (f^fe#^113) 

mp: 178-17 9<C 
'H-NMR (DMSO-d«) 5 : 

2. 9 3 (3 H, s ) 

3. 2 1 (3 H, s ) 
5. 2 0 (2 H, s ) 
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7. 


2 1 


( 1 H, 


d d) 


7. 


4 0 


(2H, 


d) 


7. 


4 8 


(2H, 


d) 


7. 


6 5 


(1H, 


d d) 


7. 


8 7 


( 1 H, 


t) 


8. 


0 6 


(1 H, 


d d) 


8. 


2 8 


( 1 H, 


d d d) 


8. 


3 4 


( 1 H, 


d d d) 


8. 


7 6 


( 1 H, 


t) 


I R (KB r ) 


c m" 1 





1 7 2 0, 1 6 1 2, 1 5 2 9, 1 4 8 7, 1 4 5 6, 1 4 1 8, 1 3 

2 8. 

MA S S : E I 4 5 3 (M + ) 
IMM&l 114] 1- (4-TW5 h'7xx;v) p<5vv_3_ (3-=ha7 
^zi/U) -i, S-ytKo-f?^ (4, 5-b) tfye;y-2-ty ({fc-g- 
114) 

mp : 2 0 3 — 2 0 7<C 
1 H-NMR (DMSO-d<s) 5 : 



5. 


2 4 


(2H, 


s) 


7. 


2 0 


(2H, 


s) 


7. 


2 3 


(1 H, 


d d) 


7. 


4 8 


(2H, 


d) 


7. 


6 1 


(2H, 


d) 


7. 


6 7 


(1 H, 


d d) 


7. 


9 2 


(1 H, 


t) 


8. 


0 7 


(1 H, 


d d) 


8. 


2 9 


(1 H, 


d d d) 


8. 


3 5 


( 1 H, 


d d d) 
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8. 8 0 (1 H, t) 
I R (KB r ) cm- 1 : 

3 0 57, 1740, 1541, 1380, 1350. 
MAS S : E I 4 4 1 (M + ) 
[^SStfiJ 1 1 5 ] 1- [4- (2-t'n y K^- 1 -^/u) :7m^/l/| 
3- (3-- Fn7x^) -i, Kn^^^y ( 4 , 5-b) t'l)^ 

tffc-£*9#*l 1 5) 

mp : 2 1 2~2 1 3°C 
1 H-NMR (DMSO-d 6 ) 6 : 
2. 16 (2 H, t t ) 

2. 6 1 (2H, t) 

3. 8 4 (2H, t) 
5. 13 (2H, s ) 
7. 0 5 ( 1 H, d d) 
7. 18 ( 1 H, d d) 
7. 4 0 (2H, d) 
7. 6 3 (2H, d) 

7. 7 1 (1 H, t) 

8. 0 7 ( 1 H, d d) 
8. 2 3 ( 1 H, d d d) 
8, 2 9 ( 1 H, d d d) 
8. 8 5 ( 1 H, t ) 

I R (KB r) cm' 1 : 

2 8 8 2, 1 7 2 0, 1 6 9 7, 1 5 3 7, 1 5 1 8, 1 4 8 7, 1 4 
0 6, 1 3 4 8. 

MAS S : E I 4 2 9 (M + ) 
C^ife«SJll6] 1- (4 - fcV^C3^/WT5 y V^-fr) J3-;U-3- (3 
^7x=;H -1, (4, 5-b) fc° V 2 
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Uk-km^ lie) 

mp : 1 9 8 . 5 ~ 2 0 Ot 
'H-NMR (DMSO-d«) 6 : 
1 . 2 0 (9H, s ) 
5. 12 (2H, s) 
7. 18 (1 H, d d) 
7. 3 7 (2H, d) 
7. 5 4 (1 H, d d) 
7. 6 2 (2H, d) 

7. 8 7 (1 H, t) 

8. 0 4 ( 1 H, d d) 

8. 2 6 — 8. 3 6 (2H, m) 

8. 7 6 (1H, t) 

9. 2 1 (1 H, s) 
I R (KB r ) cm" 1 : 

3 3 9 9, 1 7 0 1, 1 6 7 1, 1 5 3 6, 1 5 2 2, 1 3 4 7. 
MAS S : E I 4 4 5 (M + ) 

C^J£'0iJii7] l- [4- (N-^y;w- n-7<5vw) -t;;?^^] 

^fvl^-3- (3--hn7x^) -1, 3-i?tKn^?^ [4, 5-b 
) \?ViS>-2-*> ({fcl^3#-5§-l 1 7) 

mp : 140. 5~ 1 4 1 . 5*0 
'H-NMR (DMSO-d s ) 8 : 

0. 7 5 (3H, t) 

1. 37~1. 51 (2H, m) 
1. 9 9 (2H, b r s) 

3. 13 (3H, s) 
5. 2 2 (2H, s ) 
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7. 


2 1 


( 1 H, 


d d) 


7. 


3 0 


(2H, 


d) 


7. 


5 0 


(2H, 


d) 


7. 


6 5 


(1 H, 


d d) 


7. 


8 7 


(1 H, 


t) 


8. 


0 6 


( 1 H, 


d d) 


8. 


2 8 


( 1 H, 


d d d) 


8. 


3 4 


(1 H, 


d d d) 


8. 


7 6 


(1 H, 


t) 



I R (KB r ) cm' 1 : 

1 7 1 9, 1 6 4 9, 1 6 1 3, 1 5 3 4, 1 4 5 3. 
MA S S : E I 4 4 5 (M + ) 
IMffiM 118] 1- (4-75/7x^) ;*^, u _3_ (3.-^7,,- 
*0 -1, 3-i?tKn^$y-/ ( 4) 5-d] e»*i?ls-2-*^ {ft&m 
## 118) 

mp : 2 2 3. 5~225 < C 
1 H-NMR (DMSO-ds) 5 : 



4. 


9 7 


(2H, 


s) 


5. 


1 1 


(2H, 


s) 


6. 


5 4 


(2H, 


d) 


7. 


1 7 


(2H, 


d) 


7. 


8 8 


(1 H, 


t) 


8. 


2 6 


(1 H, 


ddd) 


8. 


3 2 


(1 H, 


d d d) 


8. 


4 4 


(1 H, 


s) 


8. 


6 5 


(1 H, 


s) 


8. 


6 9 


(1 H, 


t) 


I R (KB r) 


c m~' 
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1 7 3 6, 1 6 0 5, 1 5 3 8, 1 5 2 2, 1 3 5 0. 
MASS: FAB 3 6 3 (M + + 1 ) 
[»mi9] 1- (4-7;y7x=/W ;*?VU-3- (3--HP7, 
M 3-^tKn>f5^/ [ 4 , 5 _ b ] ify^- 2 -^ 

1 1 9) 



m p : 1 


6 5~ 1 6 7°C 


1 H — NMR (DMSO-de) 8 : 


4. 


9 0 (2H, s ) 


5. 


0 5 (2H, s ) 


5. 


2 3 (2 H, s ) 


6. 


4 9 (2H, d) 


7. 


0 3~7. 08 (3H, m) 


7. 


4 5 ( 1 H, d d) 


7. 


6 4 (1 H, t) 


7. 


7 9 (1 H, d) 


7. 


9 6 (1 H, d d) 


8. 


12-8. 18 (2H, m) 


I R (KB r ) c nr 1 : 


170 0, 1619, 152 2, 


MAS S 


: E I 3 7 5 (M + ) 



[^JfetflJ 1 2 0 ] N- (4-7 5/7s-^) ^^ JU - N > _ 3 _- Yuy^ 

mp : 190. 5~1 92. 5t; 
' H — NMR (DMSO-d«) 5 : 

4. 9 4 (2H, s) 

5. 0 6 (2H, s ) 

6. 5 1 (2 H, d) 
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7. 0 4~7. 2 6 (6H, m) 

7. 8 7 ( 1 H, t) 

8. 1 0 ( 1 H, d) 
8. 2 9 (1 H, d) 
8. 3 0 ( 1 H, d) 

I R (KB r) cm" 1 : 

1 7 0 3, 1 5 2 8, 1 5 2 0, 1 3 9 7, 1 3 5 4. 
MASS: FAB 36 1 (M + +l) 
[*l«12 1] 1- (4-7>;/7x^/V) p{^_3_ (3) 5_^_ hcf 

7x - /l/ ) -1. [4, 5-b] \?V*Jls-2-*> ({t 

12 1) 

mp:217. 5~2 20t (#£?) 
1 H-NMR (DMSO-d 6 ) 8 : 
4.9 9 (2H, s) 

5. 0 8 (2H, s) 

6. 5 2 (2H, d) 

7. 14 (2H, d) 
7. 2 4 ( 1 H, d d) 

7. 6 2 ( 1 H, d d) 

8. 10 ( 1 H, d d) 
8 . 8 2 ( 1 H, t ) 

9. 3 3 (2 H, d) 
I R (KB r ) cm"': 

1 7 0 7, 1 5 4 9, 1 5 3 8, 1 44 7, 1 4 04, 1 34 3. 
MASS: FAB 4 0 7 (M + +l) 
LMMM 12 2] 1- (4-75/7x^1,) 3 - (3--hn7x = 

tv) -l, 3-s?t Kn-f syy [4, 5-b] dfyy^-2-^-> ut&ysm 

•§•1 2 2) 
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mp : 2 5 0~2 5 2t 
1 H-NMR (DMSO-d«) 5 : 
5. 0 3 (2H, s ) 

5. 0 8 (2H, s) 

6. 5 4 (2H, d) 

7. 2 0 (2H, d) 
7. 4 8 (1 H, t) 
7. 5 8 ( 1 H, t) 
7. 8 3 (1 H, d) 
7. 9 1 (1 H, t) 
7 . 9 5 ( 1 H, d) 

7. 9 6 ( 1 H, s ) 

8. 3 2 (1 H, d d) 
8. 3 8 ( 1 H, d d) 
8. 8 0 (1 H, t) 

I R (KB r) cm" 1 : 

1721, 1536, 1520. 
MAS S : E I 4 12 (MH + ) 
C^ifi^Jl23] 1- (4-7-5/7 = -^) ;rf^,p_3_ (3--|, n7l - 

/W) -1, [4, 5-b] t7!?Wy-2-^ (it^ 

12 3) 

mp : 248~249t 
1 H-NMR (DMSO-d«) 6 : 
5. 0 2 (2H, s) 

5. 0 5 (2H, s) 

6. 54 (2H, d) 

7. 19 (2 H, d) 
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7. 3 7 (2H, m) 

7. 6 3 (1H, s) 

7. 6 4 (1 H, s) 

7. 8 7 (2H, m) 

7. 9 2 (1H, t) 

8. 19 (1 H, d d) 
8. 3 3 ( 1 H, d d) 
8. 5 5 (1 H, t d) 

I R (KB r ) cm' 1 : 

1713, 1536, 1518, 1347. 
MAS S : E I 4 11 (MH + ) 

<t&®m^ 4 2 (D^ftWit-k® 1 0 m g 

?Lifiif 4 5mg 

•C/u^A/ 2 0 m g 

Mii-trA-D — x 2 4. 5mg 
^7!J^^J/^ 0. 5mg 
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L±m<O^^^X, XRVZiZ, Nt>L< \ZCH&mt>L ; Ate, N*>L<fi 
C-R s £^;bL ; YHu O, S, SO, SO 2> t> L< ttNHfcS^L ; k Ht 
, OtLOSl £3c:fc>L ; mtt, 0 % 1 L < 2 ^r^t? L ; n l± s lfcL<« 
2 £r^*3 L ; R 1 fi x l^y^I, i^t Knfy^-4-t>S 

» tL<ttl~3i®IMW5i?t: Kn try ; 

^S, 1 ~3i©fMlrtt5'<y^H % t>L<«l~3|@(DBmS?rW-r 
Sl^y L ; {&U Xi5CH©i^|J ( r 2 w\ ^y^;H x l~3 

{± i ~ 3 m<DM&m*&-t-& 1° y i?sism&mt> l ; r 3 t- y ^vs, k 
i-3<aosms*wi-5 7^=^s, t>L<iii~3®£D©ms^w-r 




(D 



(9 H 2>n— R 3 




(2) 



- 117 - 



WO 99/57103 PCT/JP99/02309 

t Kndr->;H % ^p^^, =hni, ^7^1, T^yg, 
5-70-^07/^7^1, #3W*?-«2~1 2©i?7/^7?/S, 
, ^il^t 3 ~ 1 0 ©N - 7/P* y /V - N - 7/V^/V7 ? / S, ftfgJlT-& 

2-707/^/^/i/75/s, r?y*^=yus> */^*>>/vg, mmm 

f»2~7©7/W3*^/W!j?=/H, ftSffi!^3£2~l 2 0v?7/^7 5/ 
^/u*-/H, 1 - ? W Kg, 2 - y K=A* % W § K**»f>* 

2. f»#<D©l§Sg 1 JSKfE«tf>— flfcifc (1) KlJ; ft, ^(DR 1 tR 2 

^/K^^/S^ ^J©^|gc2~l 2<Ov>7/MrA-7 5 /I, 
f»2~7©7^/^/W7$;I, #/l^3rvVWg v i> U < fift^JB^IS: 2 ~ 

7oT/w=idfvx^^-^^t ) / eCS ^j : i^iKin-sg^s^wr-s^^ ~/pg 

, eyvf/WS, t> L < 14 t K n ^ y i?/v- 4 - tySSr^fc L ; ^ L t R 2 li 

^S, ->7/I t 7?/S, - hnS, 1 ~ 6 ©7/Un^v'S, ft* 

^IS:2~7<^T/W=i^r^yU^^/U'S % ^Uxtf* v^Wg. T 5 / 
„ 1 - * W Kg. fcL< »4ft3RJD5t^» 2 ~ 1 2 ro^T/U^/i^T 5 J 
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1% 

3. fft*rofiBft 1 «sc (2) {CcttJ^^^n, *©R 3 &TJ<R 

tt^cy^, tKu*f*i, 1~6©TvV= - hag 

;^;v7^1, ^H^St7~i 0O77/^yi/7? ;m, mmm*%c2~7 
<DT/l>%/^ /S, 0zmBf^&3~~ 1 0ON-7W;'f;l/-N-7;^ 
^^1, «iIflfc2-707^a*J/*^=/PS t ft 

*JSt-?*2~ 1 2 <D'JT^)^T% /X/Wjfr^A^ 2-eo!)K-^S t t> U 

mm*®:i~6<DT;u=i*ism. - hum. msm. mmm*&i~~6<nT;u 
w^s> ^fjs^t 2 ~ i 2 ®^7^^7 5 / 1, mmm*&5~~7<D 
^n7W7?;s, ^^7-10077^75/1, mmm* 

»2~7©7^y^^7?/S > ^/Utf^v'/US, t L < tt«t*JS^-* 2 ~ 7 

» trys?/uS, t L < ^ k F' n e y 4 - 1 y§4 ^ u ; R 4 11, 7^ 

ey^S % P^ISH\ ^*^«l~6(DT/W*yWS, ft 

*W« l~6©^n y WfcT^/US, ^*JW-=F» 2 - 7 (DTfrJj J << 
^71, ^I : Fi[l~6©7M>75yS, ftHfjD§»^!gc2 ~ 1 

2©^7>^75yl 1 ^If^ 5 - 7 ©->^ n 7/U=»f ;V7 $ ^ I, fc^ffi. 
-?&7~1 0<DT^MVUT5 / 2 ~ 7 ©T/^ / yPT $ / g 

„ chnl, ^^tl~6©7^adf->S, ft?f!Il : ?-i&C2~7©7A-=!*S<' 
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4. itJftotsH^ i «tcaE«o-j»sc: (i) ic^vrntoisti. -t®R - a 2 

=hD7xx;H, ^n7xz^ Zfu^^^,-^^ */T / 7 ^=->\, 

5. ts^otsffl^ 1 m\cmm<o-&iZ (2) tct??**?*^ *^R 3 sotR 

N-^?vUT5 N-7tf;t,-N-i^7 5/7x=;US x N 

-T-fe^yP-N-n-^n ^7^7 7x^1, N-T-fcr^vU-N— f y^n 

*^?/U7?/7x^S, ^f^7 5/7x^l, ^nnlJIlJ? 

Kp^V7x=;H, Zj&sCH©»£icH\ Ifl/^H, 7^/7x-;uS, T 
■fe^vUTS/ 7x^/uiSr^t)L ; R * Ji, 7*=^*, -f. D 7 
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